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The PERFECT PAIR 


for landings anywhere 


On light planes and giant four-engined transports 
alike, you get a double-plus in safety and depend- 
ability with Goodyear tires and brakes. In Goodyear 
rolling equipment you get the benefit of 36 years’ 
leadership in development and design — an unrivaled 
experience! You get a choice of tires specially 
designed for every type of operating condi- 

tion — the world’s most popular airplane 

tires. In Goodyear Single Dise 


Brakes you get a brake that combines excep- 
tionally smooth, powerful action with unusual 
lightness and simplicity of service to meet any brak- 
ing requirement. With this time-proved equipment, 
specify Pliocel fuel cells for added safety, and Airfoam 
seat cushioning to banish both pilot and passenger 
fatigue. For data write: Goodyear, Aviation 
Products Division, Akron 16, Ohio or 

Los Angeles 54, California. 


AVIATION 
PRODUCTS 


Pliocel, Airfoam—T.M.’s The Goodyear Tire & Rubber Company 
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FIRST ACTION PHOTO OF GAPA, ground- 
to-air hunter missle developed by Boeing, 
points up this month's lead feature article 
on supersonic development. Written exclu- 
sively for AVIATION by Bell Aircratt's Chief 
Test Pilot Jack Woolams, this article reveals 





Word of Jack Woolam's untimely death was 
teceived at press time. However, it was 
deemed appropriate to retain his pertinent 
article and accompanying editorial refer- 
ences in their original print form, since they 
so clearly present the embracing factors of 
the important test—which is to go on as 


scheduled. 





for the first time the vast preparations he 
and his associates have made as a prelude 
to his forthcoming flights in the Bell XS-1 
rocket-powered craft, in which he confidently 
expects to become the first man in the world 
to fly at supersonic speeds. Though its im- 
plications border on the fantastic, it's a 
modestly-told, down-to-earth story packed 
with new information. It starts on page 38. 
{INP photo) 


“‘Should Surface Carriers Be Allowed 
In Air Transportation?’’ That’s a 
question which seems destined to as- 
sume more and more importance to 
the aircraft industry before it is 
finally settled. To help speed this set- 
tlement we present arguments both 
pro and con. In favor of opening the 
airlanes to surface carriers is John 
Eubank, noted aviation attorney; say- 
ing ‘‘No’’ is Stuart Tipton, general 
counsel to the Air Transportation 
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Assn. Arguments of both are pre- 
sented together in the article begin- 
ning on page 40. 


Another article of very great impor- 
tance to the entire industry is Finan- 
cial Editor Ray Hoadley’s challenging 
“We’re Losing Our Export Markets.” 
That title admittedly is a strong state- 
ment, but he details (pages 44 and 45) 
just how the lucrative foreign-sales 
business is fast being grabbed off by 
competitors from across the sea. 


Again AVIATION comes up first with 
the jet propulsion data—this time with 
“Design and Construction of the Ger- 
man 109-011 Turbojet,” a most inter- 
esting unit combining a single axial 
flow compressor stage, followed by a 
diagonal unit: which, in turn, is fol- 
lowed by a 3-stage axial compressor. 
See pages 63 and 64. 


Our Electronics section this month 
gives the details of the ingenuity which 
went into a complete re-building of a 
C-47 radio system, making it possible 
for a man flying without a co-pilot to 
keep in close touch with “home base”, 
even while he’s off flying over the rough 
and rugged Central American coun- 
tries. This article begins on page 81. 


And, there are engineering data on 
ten new aircraft this month: The new 
10-place Kellett transport helicopter; 
Aero-Flight’s high-performance two- 
place personal plane; the twin-engine 
four-five place Baumann; the Miles 
M-60 and Handley Page HP-60 Hast- 
ings; Canadian deHavilland’s Chip- 
munk, and the Short Sealand—a five- 
place twin-engine amphibian; plus 
three pilotless bombers developed on an 
experimental basis for the AAF. 
They’re all shown on pages 82-87. 





Down the Years in AVIATION’S Log 


25 Yr. Ago (1921)—Dirigible R-38 de- 
stroyed and 44 crew members killed in 
England. ... Underwriters Laboratories 
issue aireraft certificates. ... First crop 
dusting by plane (at Troy, Ohio) 
proves a success... . Nebraska State 
Air Assn. formed at Lincoln. ... Japan 
and China send first flight students to 
U.S... . Australian government in- 
augurates airmail with 1,195-mi. route 
between interior cities. ... PO remodels 
DH-4s for transcontinental airmail 
service. .. . Glenn Martin brings out 
high lift wing. ... First Mexican air 
transport started between Mexico City 
and Tampico. ... British develop in- 
flatable life raft. . . . Gen. Mitchell 
states that entire Atlantic Fleet could 
be destroyed in one attack from air. 
. . . Seeretary Denby of USN is pro- 
vided with seaplane for his personal 
use... . French airlines issue 80-page 
guide covering European air trans- 
portation. 


15 Yr. Ago (1931) — Chicago whole- 
sale grocery firm equips Ford Trimotor 
as flying grocery sample room... . 
Sikorsky builds 8-40, largest 4-engine 
amphibian. American Airways 
starts N. Y.-Albany-Buffalo-Cleveland 
route with 634 hr. elapsed time... . 
There are 206 more airports in U. S. 


than a year ago, total now being 1,178. 
. . . Russell Boardman and John Po- 
lando fly Wright-engined Bellanca 
4,999 mi. from N. Y. to Istanbul in 49 
hr. 19 min., breaking distance record 
by 87 mi. ... Frank Hawks flies Mys- 
tery Travel Air N. Y.-Havana and re- 
turn in 17 hr. 3 min. elapsed time. .. . 
B & M and M. C. RRs enter air trans- 
port field with airline between Boston 
and Bangor, Me... . Navy buys 1,000 
acres at San Francisco for dirigible 
base. 


10 Yr. Ago (1936) —China National 
Airways buys Wright Cyclone-engined 
Sikorsky S-43 Amphibians. ... TWA 
announces $2,500,000 re-equipment 
program. . . . Louise Thaden wins Ben- 
dix Trophy in 14 hr. 54 min., flying 
Whirlwind Beecheraft. Harold 
Neumann wins Shell Trophy at Na- 
tional Air Races, flying Menasco- 
Folkerts Special at 223 mph. . 
Michel Detroyat of France wins Greve 
and Thompson Trophies at Cleveland 
Air Races in Renault-Caudron, speeds 
being 247 and 264 mph. . . . Railway 
Express delivers flowers and perishable 
foods by air. . . . AviaTION celebrates 
20th birthday. . . . EAL initiates re- 
search to make air travel more attrac- 
tive to women. 









T ENGINES... AIRC RAFT 


UNITED AIR LINES 


231 Soutn A Savce STREET « 


na 


CHICAGO 4, {LLINOIS's RANDOLPH 3509 


June 3, 1946 


36 Nest 
New York 19, & Y, 


Gefitlemen; 


You wil} be interesteg to kn 
BG spark 

new f 

first Teal 

for airline operation, 


The decision to use only BG Spark plugs 
by 


in getting 


Not only has the service life of our s 


Costs have been reduced from & ce 
ugs, 


perk plugs been doubled but over. 
z 
the use of BG pl ” 


mts to o °7 cents Per unit with 


With United Operating 162,000 miles daily op the equivalent of six ang one- 
half times 8round the world every day, you an readily understand why we 
Consider dependability, long life and economy so important, All these 
features are present in BG's, 


Yours ry t 


LA c Mentzer 
Director of Enginee: ng 


Another striking example 
of BS economy, efficien- 
cy, dependability and long 
I from one of the 

air lines. 
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ES, you are going to be giving a lot of “cockpit checks” 
to the new planes, especially if you are planning 
to buy. There’s one thing you'll particularly want to check 
— the instruments. 

When you see “Kollsman” on the instruments of the 
plane you're “inspecting,” it’s a sure sign that the manu- 
facturer stopped at nothing to provide that plane with the 
highest possible degree of usefulness and safety. And, best 
of all, getting the name “Kollsman” on your instrument 
panel does not add appreciably to its cost. For the new 
Scout instruments by Kollsman are rea//y modest in price. 
So there’s no reason, now, why every plane owner may not 


have the very best! Now, the best costs so little. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 






ELMHURST, NEW YORK GLENDALE, CALIFORNIA 














These Planes Feature 
Scout Flight Instruments by Kollsman 


**All American Ensign *Beechcraft Bonanza 
ttBellanca Crusair ****Bendix Helicopter 
**Commonwealth Skyranger 
****Cessna 140 ***Culver Model “V" 
*Fleet Canuck **Funk Bee 
***** Johnson Rocket 
***Luscombe Silvaire **Nelson Dragonfly 
**North American Navion ****Skylark 
ttRepublic Seabee *Stinson Voyager 





ttttTaylorcraft ****Trimmer Amphibian 
Symbols indicate ber of instr t. 
* Standard tOptional 





Send For Literature Today! 


Kollsman Instrument Division, Square D Co. 
80-08 45th Avenue, Elmhurst, N. Y. 


Please send 
0 Folder on new Scout Instruments 
1D Folder on Kollsman Dealer Sales Plan 





OP Oi Giae ack cek sé cus eueeesed dealer) 
TYPE OF AIRCRAFT 
Name. .....ccccccccccccccccccccccceccccccescesseesssns 
Street... ccccccccccccccccccccccccccscecccecseecccescce 
City....06 ec ccccccccccccececeserss State. .ccccccccccces . 



















were dropped by 


AVRO LANCASTERS 


SUPERPLANES B 





A. V- ROE & CO., LIMITED, MANCHESTER, ENGLAND (Branch of Hawker Siddeley Aircraft Co. Ltd.) 
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capacitance gaging 


Design of this tank element—the heart of the 
Edison Capacitance Gaging System — results in: 


Accuracy and reading ease —the pilot knows exactly how much fuel he has. 
Minimum inventory of spare parts—the same transmitters and indicators fit all planes. 


CAPACITANCE SYSTEM is only as accurate as its tank 
A elements, and the elements can produce accuracy 
only when they are designed to the tank. In the Edison 
system, the elements are individually designed for 
each size and shape of tank. Their electrical capacity 
and the tank’s liquid volume are exactly proportion- 
ate, within the limits of tank-dimension accuracy, at 
every level of fill. The capacitance at ‘‘Full” is always 
designed to be the same fixed value regardless of size 
or shape of tank. 


differing types, maintenance stocks are at a minimum. 


And, since all elements are designed so that they 
have the same capacitance values at “Full” and 
“Empty,” it is possible to utilize them as the “brains” 
of an external automatic control system for fueling 
and de-fueling without the weight-penalty of addi- 
tional equipment in the airplane. 

The Edison Liquid Quantity Gaging System-utilizes 
to the full the possibilities for accuracy inherent in 
capacitance gaging. Simple, light in weight, with low 





Thus, the same transmitter and 
the same indicator mechanism will 
fit all installations interchange- 
ably, and give equivalent accu- 
racy. The only parts that vary, in 
the Edison system, are the tank 
elements (which are built-in and 
virtually indestructible) and the 





Same transmitter, same indicator fit 
all installations interchangeably. 













dial-faces on which actual gal- 
lonage figures appear. This means that, in the opera- 
tion of any type of airplane, or in fleets made up of 
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maintenance costs, it can help 
your present planes, or new de- 
signs, carry more payload in 
safety. Full details will be sup- 
plied on request. Address Instru- 
ment Division, Dept. B, Thomas 
A. Edison, Incorporated, West 
Orange, New Jersey. 


EDISON 


AIRCRAFT SYSTEMS AND INSTRUMENTATION 


THERMOMETERS - PRESSURE GAGES 
FIRE DETECTION SYSTEMS 









ENGINE GAGES - 
LIQUID QUANTITY GAGING SYSTEMS 





Every old-time flying man knows the remarkable 
progress that has been made in eliminating electri- 
cal trouble. The combination of ignition shielding 
and famous Auto-Lite Steelductor cable by Breeze 
Corporation engineers has been an important con- 
tribution to both dependability and safety. 


SARNIA, ONTARIO THE —_——— AUTOAITS COMPANY 





Shielded ignition harness built by 
Breeze Corporations, Inc., wired 
with Auto-Lite Steelductor, on 
2200 H.P. Wright Cyclone Engine, 


Protection is provided against abrasion and other 
physical damage. Radio interference is effectively 
reduced and the high capacitance losses of con- 
ventional high tension cable which reduces spark 
effectiveness is avoided in the low capacitance of 
Steelductor as used in a shielded ignition circuit. 


PORT HURON, MICH. 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING psy! HAYMES 
EVERY THURSDAY NIGHT, 9:00 P. M.—E.T. ON CBS 
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Honeywell has Ming 


‘ 
In this generation the world and Minneapolis— 


Honeywell, too, acquired wings. A new frontier opened. To Honeywell it 
brought the challenge to extend in a new dimension its 61 years' 
experience in automatic control. 





























Before the war Honeywell was taking up this 
challenge. We saw where Minneapolis—Honeywell controls could serve in 
the Age of Flight, just as they brought comfort, safety and economy to 
the home and industry when all of us were still earth—bound. 












Minneapolis—Honeywell Control systems have 
become established in the air. The needs of the Air Forces in wartime 
accelerated our research and development and advanced our Aeronautical 
program by many years, over the pace it might have taken in its normal 
“ growth. 






















The business of Honeywell is automatic 
control. The air is but a new territory into which our efforts have 
expanded and in which our competence has been demonstrated. 








The Honeywell Electronic Autopilot and 
Bleetronic Turbo-Supercharger Control are standard with the A.A.F. 
where precision and reliability are demanded. These, together with the 
Honeywell Electronic Fuel Gages and Temperature and Pressurizing Control 
systems have also won acceptance in the transport field. Many more 
control systems are under development. 


Aviation tomorrow will be even more dependent 
upon automatic control. That is a science Honeywell has pioneered 
since 1885. We welcome the challenge that aviation's need presents to 
the Honeywell organization. We like our wings. They are a part of 
Honeywell and will be a continuing factor in its future. 


Hareed Lo Sung 


HAROLD W. SWEATT, President. 





oneywell 


"ACRO Meeee CAL DIVISHON 
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QUALITY 
SERVICE 
+ DEPENDABILITY 


FLIGHTEX 





World's 1 } SABRIC 


ore 


FLIGHTEX 


FLIGHTEX FABRICS, INC. © 93 Worth Street, New York 13, N. Y. 


Leading Manufacturers of Fabric and Tapes For the Aircraft Industry 
Export Representative—Aviquipo, Inc. 25 Beaver St., N. Y. Cable ¢ ane 1 
RESALE DISTRIBUTORS 

AERONAUTICAL TRADING CO., Jamaica, N. Y. @ AIR TRANSPORT EQUIPMENT, INC., Mineola, N. Y. @ AVIATION 
SUPPLY, Salt Lake City, Utah @ AVIATION SUPPLY CORP., Hapeville, Ga., Orlando, Fia., Coral Gables, Fla., Charlotte, 
N C., ‘Nashville, Tenn. @ BOB TRADER-AERO SUPPIY. Piitsburgh, Ps. @ BUFFALO AERONAUTICAL CoRP., Buffalo, 
N.Y. @ GENERAL AIRCRAFT SUPPLY CORP., Detroit, Mich. @ GENERAL AIRMOTIVE CORP., Cleveland, O. @ HOOVEN 
CO., Washington, D. C. @ INTER CITY AVIATION, INC., East Boston, Mass. @ KARL ORT, York, Pa. @ LEAVENS BROS. 
AIR’ SERVICE LTD., Toronto, Can. @ MARSH & FRANKLIN, Phoenix, Ariz. @ W. B. MATTHEWS CO., Aircraft Div., San 
Antonio, Tex. @ MUNCIE AVIATION CORP., Muncie, Ind. @ PACIFIC AIRMOTIVE, Burbank, Cal., Oakland, Cal., San 
Diego, Cal., Fresno, Cal., Kansas City, Mo. ‘Seattle, ‘Wash., Anchorage, Alaska @ PIEDMONT’ AVIATION, ING., Winston- 
Salem, N. C. @ SNYDER AIRCRAFT CORP., ‘Chicago, Ut., Columbus, Ohio, roti Colo., Omaha, Neb. '@ SOUTHWEST 
AIRMOTIVE CO. Dallas, Tex. @ SUPPLY DIVISION, Inc. Robertson, Mo., phis, Tenn. @ THE AIRCRAFT STEEL & 
SUPPLY CO., Wichita, Kan., Kansas City, Mo. @ VAN DUSEN AIRCRAFT NUPELIES, Minneapolis, Minn. . 
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Still delivering trouble-free service 
after 5000 hours’ use, these heat 
exchangers prove it! 


MADE WITH U-S-S STAINLESS STEEL, these 
exhaust gas heat exchangers made by Stewart- 
Warner Corporation, were used to heat 
cabins and prevent ice forming on wing and 
tail surfaces of B-24 Liberator bombers. 
More than 12,000 placed in service—set an 
unparalleled record for trouble-free perform- 
ance. Through them flows a fiery stream of 
exhaust at temperatures up to 1600°F. and 
pressures up to 10 p.s.i.; through other 
passages air streams past sometimes as cold 
as -60°F. Each unit produces enough heat for 
a 20-room house, yet weighs only 35 puunds. 

Many are still giving trouble-free 

service after 5000 and more hours’ use. 








1 equals Stainlew Steel,/ 


FOR RUGGED STRENGTH AND RESISTANCE TO HIGH TEMPERATURES 





T took excellent engineering and 
I superior fabrication to enable 
these heat exchangers to run up such 
a performance record ... but without 
the unique qualities of Stainless Steel 
it would have been impossible. 

In other critical applications, too— 
in exhaust stacks, collector rings, 
venturi cowlings and fire walls — 
where Stainless Steel is the only 
material that has proved entirely 
satisfactory, U-S-S Stainless 18-88 
offers unsurpassed service. It ensures 
high creep strength at elevated tem- 
peratures. It produces no harmful 
oxidation scale. It provides superior 
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resistance to corrosion, wear and 
cavitation. 

U-S-S Stainless Steel will also out- 
perform other materials in structural 
parts and control surfaces. Aileron 
struts—rudder, elevator and stabi- 
lizer frames—fuselage skeletons and 
wing spars—can be built very light 
yet very strong, with U-S-S Stain- 
less. Its high corrosion resistance 
eliminates the need for protective 
coating . . . no allowance need be 


made for weakening by corrosion .. . 
full strength will be maintained in- 
definitely. -Speedy fabrication by 
spot welding—20 to 100 times faster 
than riveting—lowers assembly costs. 

U-S-S Stainless Steel, a perfected, 
service-tested steel, is produced in 
the industry’s most complete range 
of sizes, forms and finishes. Our en- 
gineers are specialists in its use. 
They'll be glad to cooperate with 
you in its most efficient application. 


U-S‘S STAINLESS STEEL 





SHEETS - STRIP : PLATES - BARS - 


BILLETS - PIPE - TUBES - WIRE - 


SPECIAL SECTIONS 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 





13 




















SREG. U.S, PAT. OF Pe 
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REG. U.S. PAT. OFF, 


AVIATION ACCESSORIES AVIATION CORPORATION 





_ ECLIPSE PIONEER DIVISION + Bendix Aviation Corporation * Teterboro, New Jersey + Los Angeles 36, California 
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Sun, wind, rain, ice — these natural 
forces of deterioration work against © te 
aircraft fabrics and metals. Good air- 
craft finishes protect against these 
destructive forces. Berry Brothers fin- 
ishes for planes — in bright, appeal- 
ing, lasting colors — spread tough, re- 
sistant, enduring protection over vital 
parts. Thirty years of constant re- 
search and experience in fine aircraft 
finishes for new plane production and 
for maintenance and refinishing of 


planes now in use. 


RRY BROTHERS 


AE ei vi ishes-E els: Lagquers' Ont. 
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BERRYLOID 


AIRCRAFT FINISHES 


Sh eg ae vp a 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON « JERSEY CITY © CINCINNATI ¢ CHICAGO « ST. LOUIS * INGLEWOOD, CALIF. © MONTREAL * WINNIPEG * TORONTO 
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complete information to help you 
MACHINE STAINLESS STEEL AT LESS COST! 


- NOTEBOOK contains pages and pages of useful information, 
much of it never before published! It gives many useful hints to take the 
kinks out of Stainless production jobs, reduce rejects and cut costs. 


...In each chapter you’ll find a complete Check Chart that lists common 
“trouble spots”, and gives shop tips on how to cure them. On many jobs, 
a quick reference to the Check Chart will be your first step to saving man- 
hours on an operation. 


LUBRICATION — This 
one chapter alone 
will help you get 
longer tool life, higher 
speeds, better finishes. 





AND THIS 116-PAGE NOTEBOOK ALSO CONTAINS... 


DETAILED SKETCHES ON TOOL GRINDING—Angles and clearances for all 
types of common tools are described, along with detailed working informa- 
tion and grinding, stoning, lubrication, etc. 
TABLES OF SPEEDS AND FEEDS—Whatever your production job—Turning, 
Drilling, Threading, etc.—turn to the Table of Recommended Speeds and 
Feeds for the type of Stainless you’re using. 


HOW TO GET YOUR COPY of the new 


ay 


3 “NOTEBOOK on MACHINING STAINLESS STEELS” 


To put this useful book to work'on your own jobs, just get in touch with 
your nearby Carpenter representative. He will be glad to give personal 
copies of the NOTEBOOK to Production and Management Executives. 
And after you have it, if you want additional copies for the men in your 
plant, they can be secured at cost. Extra copies are available at 50c apiece. 


To find new ways to cut costs on your Stainless job, ask your Carpenter 
representative for your personal copy of the “NOTEBOOK on Machin- 
ing Stainless Steels’’. 


THE CARPENTER STEEL CO. - 128 W. BERN STREET - READING, PENNA. 


er 


FREE-MACHINING 


STAINLESS STEELS 


PROMPT SHIPMENT FROM CONVENIENTLY LOCATED STOCKS 


Buffalo Cleveland Hartford Philadelphia 
Chicago Dayton Indianapolis Providence 
Cincinnati Detroit New York St. Louis 


SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 
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: Reasons Why You Should Use VINCO Gear Rolling Inspection Fixtures 


Provide fast, accurate check of runout and backlash on one fixture. 
Eliminate necessity of sample gears for backlash setup. 
Duplicate assembly conditions wherever possible. 

Eliminate mathematical computations. 

Simplify inspection and reduce inspection time. 

Inspect a wide variety of gear sizes on one fixture. 

Minimize bench and floor space. 


Help you produce better gears. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


REG. U.S. PAT. OFF 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES,,.NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head e Involute Checker e Angle Tangent 
to Radius Dresser e Index Plates « Precision Vises e Sine Bars e Straight-side Spline, Serration Spline, Involute Spline and Helical 
Spline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages e Spur and Helical Master Gears « Munition Gages e 
Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures « Hydravlic 


Power Control, Utilization and Distribution Units e Engineering, Design and Development e Precision Production Parts. 
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And got the accuracy they needed 


Run your eye over the tolerances on the dimensions which had to be maintained on 
this flush pin gage. They are typical of the high standard of excellence that VINCO 
customers confidently expect in all VINCO Gages. The pictorial story is more elo- 
quent than words. It not only shows the perfection of the finished product; it also bears 
witness to the combined handiwork of engineering knowledge and mechanical skill 
that is the basis of this perfection. That selfsame knowledge and skill is the most 
highly prized asset at VINCO. This fact should on your careful secidneeiin 


when inadequate gaging is hampering your production schedules. 


VINCO CORP. - DETROIT 27, MICHIGAN 


WL AU om AL I<: 
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LEFT—The photo of the finished Flush 
Pin Gage shows the fine quality of finish 
achieved on the completed product. This 
is typical ‘of all VINCO workmanship. 
RIGHT—A section of the actual VINCO 
inspection report, covering the dimen- 
sions and tolerances required on this 


Flush Pin Gage. Such thoroughness is 
typical of VINCO procedures. 
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MADE IN USA 


can cause a drooping production curve 


Select from Simonds Abrasive Company’s line of Borolon* (alumi- 

num-oxide) and Electrolon* (silicon carbide) Grinding Wheels and 

iaietditeidie you take the first step toward eliminating production-robbing 
ime-honored Borolon = . a tS i 

sinh Malian thin, fatigue. Fatigue in metal through improper grinding . . . fatigue 

sive Products are now of the grinding wheel from using the wrong abrasive combination 

area oar iad a .- - fatigue of the operator trying to force the wrong wheel to cut 

right . . . fatigue of the grinding machine through uneven wear 

SIMONDS ABRASIVE CO. is a and stress from out of balance wheels. Guard against this costly 

Division of factor with efficient wheel selection. 


Demetre Select the right wheels from all the shapes and sizes in the Simonds 


a fen. Abrasive line. Select the correct grain, grade, structure and bond 
anata from these precision manufactured, scientifically tested grinding 
ay eee wheels. Select with assurance of getting time-proven abrasive 
products for top grinding performance. Large stocks meet all your 
needs promptly, efficiently. In addition to the help of Simonds 
Abrasive Distributors, the Simonds Abrasive Data Book is a valu- 

able guide to proper selection. Write for yours today. 


SIMONDS 


7 ae Co. 


SIMONDS ABRASIVE COMPANY, PHILADELPHIA 37, PA.; DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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An especially valuable asset of Amphenol connectors is the positive- 
contact, quick disconnect feature. This enables maintenance men to 
substitute an operable communications or radar unit for a faulty one: 
in a matter of a very few minutes. Repairs in the equipment can then be 
made on the ground while the plane continues on its scheduled flight. 

Amphenol components are mechanically efficient and electrically 
correct. Electronic engineers, and radio and radar operators alike 
have, through long experience, come to place every confidence in 
the dependability and superior qualities of electronic components 
bearing the Amphenol name. 








~™ AMERICAN PHENOLIC CORPORATION 
an CHICAGO 50, ILLINOIS 
= In Conada 
Amphenol Limited « Toronto 





COAXIAL CABLES AND CONNECTORS + INDUSTRIAL CONNECTORS, FITTINGS 
AND CONDUIT + ANTENNAS + RADIO COMPONENTS «+ PLASTICS FOR ELECTRONICS 
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anitrol Heatinc 


hovers Fopular 


Complete 
or DC-3’s_ 


oN. 


Ventilating Air Fan. The fan pro- 
vides air for ground operation. 
Unit can be removed for summer 
operation if no mechanical ventila- 
tion or heat is required on the 
ground. : 


Spark Ignition. Proven “radio quiet” 


high voltage electrical assembly 
available in both 12 volt D. C. and 
24 volt D. C. packages. 


Fuel Control Compartment houses 
fuel pump, pressure regulator and 
solenoid valves, and is provided 
with a CO2 connection, compart- 
ment is ventilated and drained 
overboard, 


” 


Automatic Damper Actuator. Con- 
sisting of an amplifier — motor 


combination, this unit is a part of ° 


the highly efficient, time tested 
Temperature Control System. 








AIRCRAFT HEATER DIVISION * SURFACE COMBUSTIO! 











































Combustion Air Fan with Motor 
and inlet connection. 


Electrical Control Panel ineludes 
reset circuit breakers, relays, Wiring 
terminals and the safety warning 
horn. The switch panel contaifs the 
four control switches for operation, 
and starting indicating light, 


“Whirling-Flame” Heater is fabri- 
cated from high heat resistant 
alloys and incorporates the fuel 
injection spray nozzle, spark plug, 
and combustion and ventilating 
air inlet and exhaust gas outlet 
connections. 


Ventilating Air Mixing Dampers 
automatically maintain correct 
temperature in outlet plenum. by 
mixing correct amount of heater 
hot air with cold air from by-pass. 





HEATER PACKAGE ar, 


-iNTAKE SCOOP FOR COLD AIR 





Janitrol Compl: 

Heating Packos 
corinects with © 
isting BC-3 du 
work, 2 

¥ 


£ 


AVIATION, September, 1946 








‘’* 
Nf; 


aE 





or 


mplete 
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3 duct 





000 BTU OUTPUT, COMPACTLY 
ED FOR PRESENT DC-3, C-47 
OTHER COMPARABLE AIRCRAFT 


i r hirling-Flame” 
i anitrol ““W ~ 
dle Heater with a 
es of 100,000 Btu per hea 
oie more heat than is oe 
ene systems, — ao 
saver. repens. ch oe 
i he complete “p: on 
neti ae installation in “ee : 
Se, ent. Because it uti rod 
rail © DC.3 duct system, sonar . skye 
Wes sad costs are reduce 
ti 
minimum. 


ic con- 
Equipment includes 2 eater asa 
trols, ventilating and pre au 
ait blowers, ram air s Rion 
connecting ram air ducts, e ‘ian oo 
duct with shroud _ hits pire 
ired for automatic cabin cal et 
e plane is in flight or g 


itrol 
Performance records of rear — 
heaters show that 1000 interns 
i operation with only _ 
onda is not unusual. Parts ts 
se E> the complete package sa 
te ‘ Swen .in actual: service 7. 
eal onthe of rs ees = 
dint of safety a — 
som in the heater’s desig 


f air 
i 500 ounds of ai 
eee 4 160 ypeor ‘indicated — 

ers benefit fro 
oie in comfort of 25% more 
ventilation. 


ificati oper- 
For detailed specifications and op 


Ww. 
i i day for new. 
ating data, write to y 


descriptive literature. 


CORPORATION + TOLEDO 
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PASSENGERS 


©oMPensators, 


Maintains selected 
cabin air temper 


Otures within +2°F. 


With a 25% 9reate 
ventilating Capacit 
available for the pil 
for the Windshield 
Operating controls 


Package unit can eas 
by non 


r heating and 
Ye More heat js 
ots cockpit ang 
efrosting system. 
of the Janitro} 


ily be regulated 


-technical Personnel, 


Each sub-assemb} 
Package js 

and can b 
independently of o 

omplete unit can be removed and 
replaced in 15 minutes, Lost flying 
time because of repairs js held to 
@ minimum. The “w irling-Flame” 
Principle assur, efficient com. 
bustion, design of complete Package 
Stresses simplicity for long life and 
easy Servicing, 


Y of the complete 


es clean 


9 Using 


rk makes for 
simplified installation, 


Assured Passenger comfort through 
constant contro} 


of cabin tempera. 
tures is just Plain good business for 
Girline ©perators, 





Famous airlines select 
the Sperry A-12 Gyropilot 


A-12 GYROPILOT BRINGS 
GREATER FLIGHT EFFICIENCY 
AND PASSENGER COMFORT 


@ Many leading airlines, in their con- 
tinuing efforts to improve navigation 
under all weather conditions... to 
advance schedule reliability when 
instrument weather persists ...to in- 
crease passenger comfort... have 
selected the Sperry A-12 Gyropilot* 
to supplement their flight personnel’s 
skill and experience. 


@ As a standard accessory to the A-12 
_ Gyropilot, Sperry offers an Automatic 
Approach Control—another step 
toward complete automatic flying that 
will result in improved schedule re- 


liability. 


@ The A-12 Gyropilot gives the Cap- 
tain complete automatically stabilized 
control of his aircraft at all times, 
including changes in altitude, bank 
and turn. Over-control, “hunting,” 
and “wallowing” are eliminated. 


@We will gladly supply complete 
information about this versatile auto- 
matic pilot. 

*Trade Mark Reg, U. S. Pat. Off. 


GD Sperry Gyroscope Company, Inc. 


GENERAL OFFICES: GREAT NECK, N.Y. + DIVISION OF SPERRY CORPORATION 
THE A-12 HAS BEEN CHOSEN BY—AMERICAN AIRLINES » AMERICAN OVERSEAS AIRLINES + PAN AMERICAN 
WORLD AIRWAYS « CAPITAL AIRLINES—PCA ¢ SCANDINAVIAN AIRLINES [DANISH AIRLINES (DDL) — NORWEGIAN 
AIRLINES (DNL) —SWEDISH INTERCONTINENTAL AIRLINES (SILA)] ¢ UNITED AIR LINES ¢ WESTERN AIR LINES 
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| SELF-SEALING TO 


Cona 








OF BOLT THREADS 





—with the Red Elastic Collar that 
protects the threads against Liquid Seepage 


Moisture cannot penetrate the Red Elastic 
Collar. Study the heavily corroded bolt 
and nut assembly in the unretouched test 
photograph. It has been subjected to the 
equivalent of three years’ exposure to mois- 
ture ... to industrial smoke and grime ... 
to climatic change. Study the same bolt 
with the nut removed. Look at the bolt 
threads that were inside the Elastic Stop 
Nut. They’re as good as new! Why? Be- 
cause the Red Elastic Collar 
protects them permanently 
against Liquid Seepage — and 





Corrosion. Elastic Stop Nuts are easily 
removed because they cannot ‘rust solid’. 
They prevent fasteners from failing be- 
cause of corrosion weakened threads. 

Here’s a challenge: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts — FREE, in 
experimental quantities. For further in- 
formation or literature address: Elastic 
Stop Nut Corporation of America, Union, 
New Jersey. Representa- 
tives and Agents are located 
in many principal cities. 





X 





The RED ELASTIC COLLAR 
= denoting an ESNA product = 


. .. is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar. This 
threading action produces a com- 
pressive, radial-reactive pressure 
against both the top and bottom 
sides of the bolt threads . . . insures 
a permanently tight, full contact 
between the bolt and nut threads 
...and makes all Elastic Stop Nuts 
self-sealing against Liquid Seepage. 

As a result, all Elastic Stop Nuts 
protect permanently against thread 
corrosion. 





ELASTIC STOP NUTS 


INTERNAL 
WRENCHING G 





ANCHOR INSTRUMENT SPLINE CLINCH rere re GANG CAP 
MOUNTING CHANNEL 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 
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AIRCRAFT BATTERIES 


FOR EVERY TYPE AND SIZE OF PLANE 


For nearly three decades—ever since storage batteries 
were first used in aircraft—Exides have been the first 
choice of aviation engineers, maintenance men, plane 
builders and plane owners. Long experience, under all 
Type 12TS9L , flying conditions, supply repeated proof that safe, depend- 


24 Volts 
MILITARY TYPE BATTERY : , . ‘ 
For military and reconverted : able Exides assure longer battery life with maximum 


Government planes 


performance per pound of weight. 


There are highly specialized Exide Batteries for aircraft 
of every size and type—from one-place personal planes to 
giant air liners and those jet propelled wonders that now 


hold the transcontinental flight records. 


And throughout the country, wherever planes fly, Exide 


replacement and service stations are near at hand. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia ‘32 


Exide Batteries of Canada, Limited, Toronto 
Type 3AC7 


Volts 
LIGHT PERSONAL PLANE BATTERY 
For ignition and small lighting loads 


Type 6FHG13 Type 6TS9F i Type GT13 
12 Volts 12 Volts 12 Volts 
Al. TRANSPORT BATTERY PERSONAL PLANE BATTERY ADVANCED TYPE BATTERY 
Used by leading airlines For lights, radio and starting Used in jet propulsion 
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FTR-184 radio transmitter, 


with (1) LF and (3) HF radio- 


frequency units, (2) modulators, (2) power supplies, 
and remote control equipment. 


TRANS WORLD AIRLINE has joined the rapidly in- 
creasing ranks of famous users of Federal’s FTR-184 
ground-station transmitters. On these major airlines, 
radio equipment plays a vital role in maintaining 
schedules and controlling air traffic—a job where 
reliability is the watchword. 

Federal’s radio transmitter 184 is designed and built 
for just this kind of service—every unit backed by 37 
years of research and experience. This compact unit— 
modern in design, modern in styling—is adaptable to 
practically all operating requirements. The component 
parts, such as power supplies, modulators, r-f units and 
auxiliaries, can be combined to provide the frequencies, 
emissions and types of operation which will best fill 
your needs. 

For complete information, write today for bulletin 


A205. 
DATA 


Frequency Range Power Output, and Type of Emission 
(HF) 2to20 Mc 500 watts, Telephone and Telegraph 
(VHF) 108 to 140 Mc. . . 200 watts, Telephone 

(LF) 200 to 540 Kes. . 400 watts 


Frequency Control —Low temperature-coefficient crystals for 
all operating frequencies. Facilities can be supplied for switch- 
ing in either of two crystals for adjacent-channel operation. 


Frequency Response —300 to 4000 cycles, plus or minus 3 db 
with reference to response at 1000 cycles. 


Distortion — Less than 10% at 95% modulation. 


Remote Control—Transmitter on-off, channel selection, push- 
to-talk, and keying may be performed over telephone circuits 
by remote control equipment. 


Primary Power —220 volts, 50/60 cycles, single phase. 


(5 oe 


Federal Telephone and Radio Conporation 


ee ner tederel Mocris Hemutactoring Company. tats, enters 
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warrior born of battle 


.. the Curtiss BT2C carrier based torpedo-bomber 





bombers for the Navy, this new plane combines high per- 

ighting aircraft in designing this new and powerful formance with extreme flexibility of usage for combat service. 
do-bomber. A Wright Cyclone R3350 engine with two-speed super- 
w being flown by U. S. Navy pilots in an extensive test | charger supplies more than 2500 horsepower and the plane 
carries either a torpedo or a variety of heavy bombs or large 

aerial rockets. Fully loaded it weighs over 18,000 pounds, 

has a range of nearly 1500 miles and a speed fifty miles 

greater than planes of similar type which saw war service. 


FIRST IN FLIGHT 


CURTISS = WRIGHT . 
WA Pm Developing Flight to 
LTA Lf Meet the Future. 


COLUMBUS, OHIO 
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When History 
Repeats Itself... 
NAPOLEON will be 
reaching for an 


AIR MAP, not a 
snuff box ! 








Best remembered for his unusual “hand in blouse” poses, 





M. Bonaparte cut quite a figure in the early 1800’s. A fair 
share of the pages of history are devoted to the exploits of 
$ the Little Corporal, including his trip to Russia. Today, 
Napoleon and his cohorts could rewrite part of history by 
making the return trip from Moscow quickly and comfort- 
ably in a Boeing Stratocruiser. 

Modern air transport, destined to serve millions, will re- 
quire still faster, safer and more economical planes in the 


future. Designers of these newer, better planes can, as al- 


ways, rely upon the unique structural advantages made 
possible by the inherent strength-without-weight charac- 
teristics of OSTUCO Seamless Steel Tubing. And, as al- 





ways, The Ohio Seamless Tube Company, pioneer producer 
of steel tubing, will contribute its engineering “know-how,” 
manufacturing experience and skilled craftsmanship to the 


continued progress of the aviation industry. 





TU 


onto 





THE OHIO SEAMLESS TUBE COMPANY tO 







SALES OFFICES: Chicago 6, Illinois, Civic Opera Bldg., 20 North Wacker Dr.; Cleveland 14, Ohio, 1328 
Citizens’ Bldg.; Detroit 2, Michigan, 2857 E. Grand Blvd.; Houston 2, Texas, 927 A M & M Bidg.; Los 
Angeles, Calif., Suite 200-170 So. Beverly Drive, Beverly Hills, California; Moline, Illinois, 225 Fifth Avenue 
Bidg.; New York 17, New York, 70 East 45th Street; Philadelphia 9, Pa., 123,S. Broad St.; St. Louis 6, Plant and Main Office 
Missouri, 1230 North Main St.; Seattle, Washington, 1911 Smith Tower; Syracuse, New York, 501 Roberts 
) Ave.; Tulsa 3, Oklahoma, Refining Engine & Equipment Co., 604 Ten E. 4th St. Bldg. SHELBY, OHIO 
®@ Canadian representative: Railway & Power Engineering Corp., Ltd. Hamilton, Montreal, Noranda, North ' 
Bay, Toronto, Vancouver, Windsor and Winnipeg. 
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MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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Now — everything's under control (including your 
temper) when you use the RIGHT driver! ONE 
Reed & Prince driver fits any size or style Reed & 


Prince Recessed Head screw or bolt. 


Sure — you've been in this same fix! Spread-eagled 
between your work and the tool that fits! It’s 
always the WRONG driver that’s within your reach! 














@ DIFFERENT deccade .. GME DRIVER or bit FITS ALL SCREWS! 
€> DIFFERENT decaude.. | R or bit FITS ALL BOLTS! 


€ DIFFERENT decaude.. | B or bit COMPLETES YOUR KIT! 


“A HEAD ; ) ng and RIGHT WAY to work efficiently! 

of the times” ‘ semble parts and products is with the 

mbination . . . Reed & Prince Recessed Head 

by Reed & Prince drivers or bits! 
“always located at true center . . . allows accu- 
racy in the most awkward driving positions! Regardless of size or 
MANUFACTURING style, the face of the driver or bit exactly matches the recess. 

Recessed and Slotted 

Wood Screws Sheet Metal Screws Any Reed & Prince screw driver or bit fits any size or style 


Machine Screws Stove Bolts 


Also of Reed & Prince Recessed Head screw or bolt. Be RIGHT .. . 


Cap Screws Set Screws 


Sechinn- Suiktin © ag te there IS a difference! Demand the Reed & Prince combination for 
Rivets and Burrs Rods 


Screw Drivers and Bits efficient workmanship ! 
Specialties 


“** REED & PRINCE MFG. CO. 


WORCESTER, MASS.*CHICAGO, ILL. 
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Weigh these advantages of 
weight saving with 

American Magnesium’s 

Extruded Shapes 








American Magnesium’s « xtruded shapes, used Aircraft builders can get assistance 





for aircraft structures, let you achieve the in working magnesium extruded 
ultimate in lightness with safety and economy. shapes into their designs by calling the 
This method’ of manufacture puts the metal nearby office of Aluminum Company of 
exactly where it’s needed. You avoid ex- America. Or write Alcoa, Sales Agent for 


pensive building up of heavier and more American Magnesium Products, 1713 Gulf 





complicated structural sections. Building, Pittsburgh 19, Pennsylvania. 





MAGNESIUM PRODUCTS 
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The new 








non-icing 


injection-type carburetor 


The new Stromberg* PS Series Injection Carburetor eliminates 
internal carburetor icing caused by the refrigerating effect of 
fuel vaporization. This important safety feature results from 
spraying the fuel into the air stream as it leaves the carburetor 
and enters the engine manifold, instead of the usual practice of 
discharging the fuel by venturi suction within the carburetor. 


Other safety and performance factors of injection carburetion 
include freedom from gravity effects in dives, climbs and 
banks; accurate predictability of fuel consumption; and auto- 
matic compensation for temperature and altitude effects. 


Stromberg PS Series Carburetors are a light-plane adaptation 














PRODUCTS 
DIVISION 


* tana 


of the principles of the Stromberg Injection Carburetors which 
were practically universal equipment on wartime airplanes. 
Regular equipment includes a vacuum-operated accelerating 
pump and a combination mixture control and idle cut-off. Auto. 
matic mixture control and power enrichment features are 
optional. Built in six sizes, for engines ranging from 50 H.P. 


to 500 H.P. 


It will pay you to look into the extra performance and safety 
of Stromberg Carburetion as original factory equipment for 
light planes. An interesting descriptive folder will be sent 
upon request. 


*REG. U. S. PAT. OFF. 





PROBUCT “OF 
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LABOR DAY: 1946 


-Time for wise union leadership 
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relations between American management and 
labor which was not there on Labor Day, 1945. 
It comes in recent expressions by a number of na- 
tional leaders of organized labor that increased “real” 


[= Day, 1946, finds one hopeful element in the 


William Green, the Federation president, led off 
with a “message to American workers.” He re- 
marked, “Our major need is increased volume of 
production.” Observing that “wage increases this 
spring have been paid for by raising prices,” the 


wages depend upon in- 
creased productivity, i.e. 
increased output per 
man-hour. Increased 
money wages which are 
promptly offset by higher 
prices do nobody any 
good. 

If these expressions, 
which still remain to be 
substantiated by practi- 
cal performance, come to 
be accepted by the rank 
and file of labor in each 
community, Labor Day, 
1946, can usher in a 
period of great and per- 
haps unprecedented im- 
provement in the econo- 
mic wellbeing of wage 
earners—as well as the 
wellbeing of the country 
at large. If, on the con- 
trary, they remain mere- 
ly window dressing and 
there is a continuation of 
the post V-J Day process 
of increasing wages and 
then prices, the outcome 
can only be the bursting 
of an inflationary bubble, 








SPOT CHECK ON LABOR OUTPUT 


In the absence of reliable general statistics 
on what has happened to productivity of labor 
since V-J Day (because of strikes and recon- 
version complications) the McGraw-Hill Pub- 
lishing Company asked the executives of a 
cross section of American industry to report 
their own impressions. The questions asked 
and summaries of the replies, which varied 
markedly from industry to industry and plant 
to plant, follow. 

Question No. 1. How well have workers performed 
since V-J Day as compared to their pre-war effort? 

Answer. Worker effort has been below pre-war. 
There are exceptions, particularly among older and 
more experienced workers; and theresare quite a few 
signs of improvement. 

Question No. 2. How much headway have you 
been able to make since V-J Day in improving labor 
productivity by better equipment and organization? 

Answer. Some headway is generally being made, 
but it has been greatly retarded by inability to get 
new equipment and, in some cases, by lack of labor 
cooperation in improvements in organization. 

Question No. 3. How much improvement in equipe 
ment and organization is to be anticipated in your 
business over the next year? 

Answer. Marked improvement in productivity (in 
a few cases as much as 20 per cent) can generally 
be made if there is sustained production and full 
cooperation between labor and management. 








survey itself goes on to 
say that “Today Amer- 
ica’s ability to raise wages 
without increasing prices 
and living costs depends 
on increasing productiv- 
ity in civilian industries 
... Here is the challenge 
to free labor and free 
enterprise today: Coop- 
erate to increase produc- 
tivity and raise living 
standards without 
strikes.” (Italics sup- 
plied.) 

The importance of in- 
creasing production was 
also recently stressed by 
Walter Reuther, Presi- 
dent of the United Auto- 
mobile Workers, C.I1.0., 
who remarked that his 
union “is just as eager as 
management to get the 
(automobile) industry 
into maximum produc- 
tion.” In taking this gen- 
eral line he was in accord 
with the position of Philip 
Murray, head of the 
C.1.0., who in a book, 


with attendant suffering for workers and the com- 
munity generally. 

Competition requires management to bear down 
heavily on increased labor productivity as a prelude 
to wage increases. Management, however, has rarely 
made a more forthright statement on the importance 
of increasing labor productivity than that contained 
in a recent issue of LABOR’S MONTHLY SURVEY, 
an official publication of the American Federation 
of Labor. 


“Organized Labor and Production” written with 
Morris L. Cooke, remarks that, “The modern labor 
leader also realizes that to receive a good day’s pay 
a man must do a good day’s work and that increased 
productivity has been the vital factor in the country’s 
industrial supremacy and its relatively high wage 
scale.” (Italics supplied.) 

In citing increased productivity as the key to in- 
creased “real” wages these labor leaders—and man- 
agement — have the historical record entirely on 





their side. In the 40 years prior to the outbreak of 
World War II output per man-hour for the country 
as a whole was approximately doubled. Over the 
same period the “real” hourly earnings of industrial 
workers were also approximately doubled. There 
were, of course, great variations in the increase of 
output per man-hour from one line of activity to 
another. Also, there were periods when increases 
in “real” wage rates lagged behind increases in pro- 
ductivity. But for the 40 year period as a whole 
and the economy as a whole there is no mistaking 
the fact that the route to increased “real” wage rates 
was increased productivity. 

Three economic factors played major roles in this 
doubling of production per man-hour which has 
made America the industrial marvel of the modern 
world. One was the skill and diligence of American 
workers. A second was the skill and diligence of 
American management in organizing production. A 
third was the improvement of machinery and the 
increased application of power to it. 


Wartime Record 


During World War II this sustained increase in 
the productivity of labor in civilian manufacturing 
industries, which had averaged about 3 per cent 
a year, was brought to an abrupt halt. Much of the 
most efficient segment of the nation’s labor force 
went to war or war industry. Also, civilian industry 
was starved for new equipment while we equipped 
our arsenals. The result was that the productivity 
of labor in those civilian manufacturing industries 
for which the government keeps records actually 
declined throughout most of the war. By 1945 it was 
no higher than in 1941, whereas, if it had maintained 
the long run average, it would have been about 12 
per cent higher. In the meantime, however, average 
hourly wages in these civilian industries had in- 
creased about 40 per cent. 


In war industry, which started from low levels 
of production at strange tasks, there were substan- 
tial increases in output per man-hour. Many of these 
increases involved new processes, improved tech- 
niques, and better machines which can be adapted 
over a period of time to the improvement of pro- 
ductivity of labor in civilian industry. 


Since V-J Day, however, labor, led on by a mis- 
guided government, has had its sights on higher 
money wages instead of improving productivity 
which would have laid the foundation for increased 
“real” wages. Consequently, debilitating industrial 
strife ended in a round of wage increases which, in 


the absence of increased productivity, is being 
washed out by higher prices. 


To Keep Production Rolling 


However, aS indicated by the summary of a 
McGraw-Hill sampling of the current experience of 
industry in increasing output per man-hour, which 
appears in the center of the page, there is hope that 
the situation ahead can be improved. After agoniz- 
ing delays because of work stoppages, material 
shortages, and reconversion complications, indus- 
trial production is beginning to roll again. Allowed 
to roll it will not be long before it will be making 
those advances in productivity which are the only 
true basis for increased “real” wages. 


If the process of keeping American industry roll- 
ing to new highs of productivity is to be resumed, 
management must see that the past practice of 
translating increased output per man-hour into in- 
creased “real” wages is not only sustained but 
wherever possible accelerated. For its part organ- 
ized labor must abandon its manifold feather bed- 
ding rules and other production-restricting practices 
which afflict considerable segments of American 
industry. Further it must give incentive systems of 
pay, honestly conceived and honestly administered, 
a fair break. Management and labor and govern- 
ment and the community at large must collaborate 
in removing that specter of working one’s self out 
of a job which has been one of the greatest causes 
of restriction of output. 

The current emphasis by leaders of organized 
labor on the economic truth that increased output 
per man-hour is the only road to increased “real” 
wages is important. The next step is to see that 
recognition of this truth seeps into the rank and 
file of labor and industry and becomes the basis of 
a program of action at the local level. If it does, 
and quickly, Labor Day, 1946, may mark a tre- 
mendous turning point toward sustained prosperity 
not only for labor but the community at large. If it 
does not, union leadership will fail in its responsibil- 
ity and must answer to the American people for the 
consequences of such a failure. 


President McGraw-Hill Publishing Company, Inc. 
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America Sets the Pattern 


To Pioneer the Supersonic 


REAMS OF EMANCIPATION from our planetary 
D prison are as old as human thought. In 
comparatively recent years, speculation on 
interplanetary travel has been associated with 
rockets. A dozen years ago the Germans per- 
petrated an elaborate hoax which led some 
British journalists and at least one author to 
believe that the Fatherland had succeeded in 
launching a rocket carrying a man. But when 
there came the grim practicality of war, the 
German supersonic missiles were uninhabited. 

Postwar examination of tons of technical 
documents and interrogation of many German 
scientists indicates gaps in information about 
the behaviour of aircraft and missiles passing 
the barriers of the transonic speed range. The 
charts and curves of aerodynamic character- 
istics are broken between Mach Numbers 0.8 
and 1.2 (80-120% of the speed of sound). 
Although it was a remarkable achievement in 
rocket development, the V-2 was literally bull- 
dozed by sheer power through the transonic 
range. It was more projectile than aircraft. 

Performance of the rocket-powered Me-163 
gives clear evidence that the Germans were not 
ready to brave the mysteries of the transonic 
range with inhabited aircraft. British reports 
indicate that the high speed of the record break- 
ing Gloster Meteor was deliberately limited to 
avoid entry into the danger zone. 

0 WE FIND MAN POISED on the threshold of a 

new conquest—penetration of the transonic 
barrier, a new and fascinating frontier. And 
itis most notable that out of the slow and pains- 
taking efforts of more than a decade of basic 
research by NACA has come an American air- 
plane promising to pioneer the new sphere—a 
craft developed by Bell and sponsored by the 
Army Air Forces. In the very near future this 
plane, the XS-1 (page 68, July 1946 Aviation) 
will be flown by an American pilot in an attempt 
to pass through and beyond the transonic range. 
An exclusive article by Pilot Jack Woolams on 
the detailed preparations for this history mak- 
ing flight will be found on page 38. 

This special article is a part of AvratTion’s 
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editorial program on supersonics. In past 
issues, much material has appeared on design 
problems associated with compressibility, and 
on jet and rocket propulsion, which is closely 
related. Much more is planned for the future. 


| ee FLIGHTS Of the XS-1 mark an important 
milestone in aeronautical technological prog- 
ress and indicate that America is now well in 
the lead in this branch of research and develop- 
ment. But there is an additional and equally 
important significance in the XS-1 project: It 
sets up an effective NACA-AAF-Industry col- 
laboration pattern which is worthy of future 
expansion. 

Research generally and particularly in the 
field of supersonic speeds is fabulously expen- 
sive and consumes vast quantities of power, 
and we cannot afford duplication of facilities. 
The know-how in this highly specialized field 
reposes in a limited number of scientists and 
engineers, a great many of whom are now with 
NACA. If we are to retain our world leader- 
ship, new facilities must be built and new talent 
trained. We must make full use of the large 
volume of material which has resulted in past 
NACA work on this program and in the nucleus 
of trained personnel in this field. 

The AAF has envisioned the need for new 
facilities, and it is most urgent that they be 
provided at the earliest possible moment. Other 
nations of the world will not retard their opera- 
tions while we decide upon our course. Our 
new laboratories must be designed and operated 
by experienced men who must also carry the 
burden of training newcomers in the field. If 
we rely on the NACA know-how, with the AAF 
and Bureau of Aeronautics performing the 
procurement and evaluation functions, and with 
the industry developing the practical designs, 
we need have no fear of falling behind in the 
world race for leadership. 


EDITOR 





HOW WE ARE PREPARING 
TO REACH SUPERSONIC SPEEDS 


By JACK WOOLAMS, Chief Test Pilot, Bell Aircraft Corp. 


In this exclusive AVIATION article the man who will undoubtedly 
be the first to fly faster than sound reveals for the first time just 
what he and his associates have done to reach hitherto unattainable 


speeds and altitudes. 





LYING THROUGH THE TRANSONIC 
P sec barriers into faster-than- 

sound flight will not be the one- 
man devil-may-care sideshow that many 
“Sunday supplement” writers have 
prophesied. 

Rather, the first attempt to reach 
controlled level—or upward—super- 
sonic flight will be the culmination of a 
long range program involving whole- 
hearted cooperation of the Army and 
Navy, NACA, and Bell Aireraft Corp. 
engineers. And, though both military 
services have had a big stake in it, the 
venture is one of pure research. 

While the first supersonic flights will 
most certainly open a new era in avia- 
tion, all of us concerned look on them 
as a logical development, though rep- 
resenting a slightly larger jump than 
has been made in the past. The phrase 
“all of us concerned” is used advisedly, 
for even though I will be flying solo, 
the days of the one-man-designed air- 
plane are long since gone. 

The project, now reaching its final 
stages of preparation, was started 
early last year when the Army Air 
Forces gave Bell Aircraft the go ahead 
signal on the XS-1—Experimental 
Supersonic—plane. 

While the Bell XS-1 can hardly be 
called a conventional aircraft, in gen- 
eral configuration it can certainly be 
ealled a “straightforward” plane. It is 
an all-metal single-place monoplane 
powered by a Reaction Motors Ine. 
liquid-fuel rocket engine developing 
enough power to drive the plane in an 
absolutely vertical path. Retractable 
tricycle landing gear is fitted. 

Design of the XS-1 has been kept 
straightforward principally because we 
have enough problems in reaching su- 
personic flight without venturing into 
new and unfamiliar configurations. The 
wing is of a very thin, unusual section, 
but is not otherwise of unorthodox con- 
struction. Unusual design features 
were avoided, not:only to eliminate 


serious CG problems as fuel load 
changes, but also because there is not 
a sufficient backlog of design, construc- 
tion, and operational experience to 
warrant their use at a time when we 
are tackling a host of unknown factors. 

It should not be implied, however, 
that maintaining a straightforward de- 
sign has meant any lack of problems. 
There have been plenty, as will be 


Jack Woolams, chief test pilot for Bell Air- 
craft Corp., confidently expects fo be the 


first pilot to reach supersonic speeds, The 
reasons for this quiet confidence are given, 
in his own words in the accompanying 
article, in which he tells of the long and 
arduous work behind the epic-making flights 
he will soon undertake. 

Woolams won his wings at Kelly Field in 
June, 1938, and, after serving with the 79th 
Pursuit Squadron, returned to the University 
of Chicago to get his degree, feaching fly- 
ing to finance his studies. June of 1941 was 
a big month in his life, for he attained his 
college degree, married Mary Margaret 
Mayer—one of his flying students —and 
joined Bell as a test pilot. He is no stranger 
to the high altitudes essential to supersonic 
speeds, for as soon as Robert Stanley, now 
Bell's chief engineer, had completed the 
initial flights on the P-59 Airacomet, Wool- 
ams took over to run the altitude tests. 


readily testified by Stanley Smith, 
original project engineer (who has 
since been assigned to a later project) 
and Richard Frost, who succeeded him 
as project engineer on the XS-1. 

Thé problems of strength, for ex- 
ample, were manifold. But they have 
been whipped one by one. The XS-1 
is, I believe, the strongest airplane ever 
built, for it has been designed to much 
greater strength than called for. This 
great strength has been built in despite 
the fact that the craft’s wing has the 
thinnest section yet fashioned for any- 
thing approaching its weight. Never- 
theless, the plane has excellent stability 
characteristics, and its high aspect ra- 
tio controls are very effective, making 
it respond instantly and smoothly to 
light pressures. 

Since the XS-1 has a very new and 
unusual power plant, the special 
charge of a crew headed by William M. 
Smith, and the instrumentation in- 
volves many new features, supplying 
power for fuel flow, landing gear, and 
flaps presented many tough problems. | 
They have been solved only as the re- 
sult of considerable original research— 
done under heavy pressure of time— 
in fuel flow and power transmission 
systems. The contributions in these 
lines, particularly those of Lloyd 
Bevin, are almost certain to be of great 
importance and value in more aircraft 
than just the XS-1 and its high speed 
successors, 

Space has presented perhaps the 
biggest and most consistent problems 
in the design and construction of the 
XS8-1, which is just Mbout the fullest 
airplane I have ever seen. 

The original cockpit layout, for ex- 
ample, was “tailor made” to my dimen- 
sions and desires. Since I am 6 ft. tall 
and weigh some 170 lb., and because I 
will need a good many instruments to 
keep track of a great many things all 
at once, it can readily be seen that the 
cockpit in such a small plane would not 
allow room for any frills. But, by re- 
peated changes and trials, we have put 
in more research instruments than we 
ever thought possible in a small space. 

Practically every available cubic inch 
throughout the entire airplane is as 
well utilized, with space everywhere 
occupied by strain or pressure leads 
and gages, and the recording, phote- 
graphing, and other specialized equip- 
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ment to get in a hurry, and keep for 
study, a multitude of facts with which 
even faster aircraft can be designed. 

Many of these instruments, it should 
be noted, have been especially devel- 
oped by the NACA—which ultimately 
will take over the XS-1 for further re- 
search—and its engineers have cooper- 
ated wholeheartedly in planning their 
installation and use. 

More prosaic but just as important 
have been the problems found in the 
design and construction of most mod- 
ern planes: How to get the controls 
strong but keep them within thin plane 
sections; how to make the landing gear 
functional and strong and still retract 
into a very limited space; and how to 
pressure-seal the cockpit. 

But even with all the design, con- 
struction, and installation problems 
solved and the airplane complete, it 
still is not simply a matter of going 
out, opening the throttle, and swoosh- 
ing through to supersonic flight. What 
might be called the “pre-sonic” flight 
test program has involved long and 
careful preparations. 

Because the fuel supply allows but a 
few minutes powered flight, the XS-1 
is taken to medium altitudes—about 
25,000 to 30,000 ft.—by a specially 
modified Boeing B-29 made available 
by the AAF. Incidentally, this B-29 
has been treated with unusual care— 
like the XS-1 it is the only one we have, 
so every possible precaution has been 
taken to avoid delaying the program. 

The procedure we have worked. out 
for the “pre-sonie” flights follows this 
general pattern: 

With the XS-1 attached to the B-29 
we take off and start to climb. Organ- 
ization-wise, I am in command of both 
craft. The B-29 crew consists of: Joe 
Cannon and Harold Dow, both of 
whom are qualified first pilots and who 
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Artist's conception of the Bell XS-1 rocket-powered plane in which 
Author Woolams expects to fly faster than sound—possibly reaching 
speeds of as high as 1,500 mph. A fairly small craft of "straight- 





alternate as pilot and co-pilot; Bill 
Miller, flight engineer; Jack Russell, 
who recently sueceeded Ivan Haupt- 
mann as crew chief; and Frank Nico- 
las, assistant crew chief. Mack Hamil- 
ton is XS-1 crew chief, and has as his 
assistants, William Means and Her- 
man Schneider. 

As the climb continues I remain in 
command of both craft via the inter- 
com; while Hamilton maintains the heat 
and cabin pressure takeoff from the 
B-29 system, tops off the fuel tanks, 
and performs other necessary duties. 

When we have reached the desired 
altitude and location, we approach the 
break-away signal by counting off the 
last minute in 10-see. intervals, count- 
ing off the last 10 see. individually. At 
zero, unless I have given a counter com- 
mand, the B-29 pilot pulls a lever to set 
the XS-1 free from its position in the 
belly of the B-29. 

The first time, I felt much like a man 
ordered to jump through a wall—when 
he didn’t know if that wall was thin 
paper or solid rock. Because of our 
extensive preparations we were pretty 
sure it wouldn’t be like solid rock, but 
there was only one way to find out. 

Despite the fact that we have made 
ten successful flights, we have had 
hours of crew rehearsal to make abso- 
lutely sure that every man is letter per- 
feet in every step of the operation. We 
have even simulated mishaps to prac- 
tice counter moves. 

All the XS-1 flights have been care- 
fully observed from accompanying 
planes; NACA and service pilots and 
engineers have followed every step and 
have been consulted all the way along. 
Following especially close in a North 
American P-51 will be the project en- 
gineer, Dick Frost, himself a former 
Bell experimental test pilot. 

When I do break through to super- 


forward” design, it is what Woolams calls “just about the fullest 
airplane | have ever seen” due to the fact that nearly every inch 
of available space is taken up with instruments. 








sonic speeds—and I have no doubt it 
will be done—my speed ef possibly 
1,500 mph. may well be more than three 
times that of Dick’s, but we believe a 
vapor trail will permit him to follow 
my course and we will, naturally, be in 
constant radio communication. 

Our plans call for several powered 
flights before reaching the supersonic 
range. We will start at medium alti- 
tudes—35,000 to 40,000 ft.—with grad- 
ually increasing speeds to determine ex- 
actly what the plane will do under all 
conditions. We can, if necessary, make 
modifications up to and including in- 
stallation of a completely new, thinner 
section wing. 

It is our belief that supersonic 
speeds can be reached without too much 
difficulty at around 60,000 ft., but we 
shall find out all we can about shock 
wave characteristics below that level 
before really “going upstairs,” possibly 
to as high as 80,000 ft. 

Though we have tried to prepare for 
every possible contingency, there are 
limits to the plans we can make simply 
because I will be flying_into many un- 
knowns—unknowns whigh can be trans- 
lated from theory to fact only by do-~ 
ing the job. 

I do not, however, look on the forth- 
coming flights as anything particularly 
sensational; they will be the logical re- 
sult of a great deal of hard, coopera- 
tive work. There will, of course, be 
some danger, as there must be in flying 
at new altitudes and speeds. 

But we are well prepared. I have 
complete confidence in the airplane and 
the men who have worked so long and 
hard on the project. And I am com- 
pletely confident that the research we 
are conducting will more than justify 
the time and expense when the results 
are made available to the aeronautical 
industry. 





SHOULD THE SURFA CE CARRIERS BE 


© When we first agreed to present his 
ideas on this controversial question, Mr. 
Eubank agreed heartily that all sides 
should be brought out for discussion 
as the best way of settling the argu- 
ments. In preparing the “con” side 
of this presentation, Mr. Tipton has 
chosen to answer specific points in Mr. 
Eubank’s article. To save space we 
have marked these points consecutively 
and set them in boldface type, present- 
ing the airlines’ answers in the separate 
section below the rule.—The Editors. . 


T SEEMS UNLIKELY that ship owners 
I will give up their struggle to enter 

aviation on equal footing with 
present air carriers. (1) Primarily, 
the surface operators realize that air 
transportation is growing rapidly— 
and that a large part of the traffic is 
being taken from surface transport. 
This is the compelling reason, if not 
the only motive, why they wish to en- 
ter the airline business. 

This controversial question was con- 
sidered during the second session of the 
79th Congress in the form of bill H. R. 
5687, offered by Rep. Celler, and in 
turn referred to the House Committee 
on Interstate & Foreign Commerce. 

The bill proposed to amend the Mer- 
chant Marine Act of 1936, and stated 
that any marine transportation com- 
pany could engage in overseas trans- 
portation or foreign air transportation 


YES, says JOHN A. EUBANK, LLM. 


Mr. Eubank, chairman of Committee on Aero Law of the Fed- 
eral Bar Ass'n of N. Y., N. J. and Conn., has been identified 
with aviation for 25 yr., the last 15 as Professor of Aero law 
at Brooklyn Law School, St. Lawrence University. Recognized 
as an authority on aviation jurisprudence, he is a former gov- 
ernor of ACCA and is a long-time member of IAS, NAA, AIA, 
Soaring Society of America and Aero Club of N. Y. 





or both, if a carrier had in force a cer- 
tificate issued by the U. S. Maritime 
Commission authorizing such carrier to 
engage in such air transportation. 

It was also stated in the bill that no 
certificate issued thereunder should 
confer any proprietary, property, or 
exclusive right in the use of any air 
space, civil airway, airport, or aviga- 
tion facility. Finally the measure de- 
clared that in consistence with the pro- 
visions, the holder of any eertificate, 
and the overseas air transportation and 
foreign air transportation engaged in, 
should be subject to all applicable pro- 
visions of the Civil Aeronauties Act 
of 1938, as amended. Also, the general 


pattern of Title IV, Sections 401 and 
402 of the Civil Aeronautics Act was 
followed in the requirements for ob- 
taining a certificate of convenience and 
necessity and for operation under an 
issued certificate. ; 

Enactment of this Celler bill would 
largely clear up the confusion which 
has resulted in divergent interpreta- 
tions of Section 408 of the Civil Aero- 
nauties Act of 1938. One interpreta- 
tion is that the section does not pro- 
hibit surface carriers from engaging in 
air transportation. From a reading of 
the section, very apparently such is the 
case. The opposing viewpoint is that 
the intent of the section and the entire 





lishing the article by Prof. John A. Eubank, who 
translates the surface carrier position into the sim- 
plest terms. 

Prof. Eubank states the case for the steamships so con- 

cretely, so frankly, that we believe his statements deserve 
equally simple and direct answers. There are arguments 
previously advanced by the steamship lines which delve into 
detailed theoretical phases of the problem, but which this 
advocate apparently discards as irrelevant or insupportable. 
Therefore, this reply is confined to those arguments which 
seem to Prof. Eubank to be the most pertinent. 
1. This hits the nail on the head. Public interest demands 
the best possible transportation, not the maintenance of out- 
moded transport companies. If the air carriers provide 
the best transportation, common sense and the national wel- 
fare say, “Give them the green light.” Actually, if steam- 
ship companies will concentrate on the business with which 
they are familiar, there is no reason why their operating 
revenues cannot be maintained, notwithstanding the intro- 
duction of air transportation. 


pero has performed a noteworthy service in pub- 


2. This is an extraordinary use of the word “monopoly”. 
Usually it is used to describe a situation in which a company 
or group of companies under common control dominate a 


40 


particular market. This is the correct conception. There 
are at the present time some 35 airlines, and the CAB is 
creating new ones. These lines are in vigorous competition 
with each other, and none of them are under common con- 
trol. To state that the airlines have a monopoly of the air 
transport business is like saying that the grocery stores 
have a monopoly of the grocery business. Actually, CAB 
is free to authorize new service to be performed by anyone 
who can meet the standards of the Civil Aeronauties Act. 
The only class whose participation in air transportation is 
limited are the surface carriers, and in their case Congress 
very properly recognized the conflicting interests which 
would interfere with their development of a competing form 
of transportation.. We maintain that justice and the public 
interest cry out against competing forms of transportation 
interfering at the twelfth hour in bringing to fruition a sys- 
tem which has overcome “insurmountable obstacles.” The 
airlines deny any monopoly in air transportation. On the 
face of the record they do agree with their competitors that 
they probably know more about this particular business 
than other interests who are now attempting to crash the 
gate. 


3. There are few groups anywhere in which there is more 
competition than among the airlines, whieh in war and 
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ALLOWED IN AIR TRANSPORTATION? 


NO, says STUART G. TIPTON, General Counsel, ATA 


As assistant general counsel of the Treasury Department, Stuart 
Tipton played an important part in writing the Civil Aeronautics 
Act of 1938. Later, he became directly associated with CAA, 
serving as assistant general counsel, where he was instrumental 
in developing safety regulations. He became ATA's first gen- 
eral counsel early in 1944 and served as acting president from 
the death of Col. Edgar Gorrell until election of Adm. Land. 





‘Act is to prohibit surface carriers from 
operating airlines, and while there is 
no negative declaration denying sur- 
face carriers this right, the underlying 
intent, purpose and basic philosophy of 
the Act is to so prohibit. 

Whether or not water surface car- 
riers should be permitted to engage in 
air transportation, is largely, if not 
wholly, an economic question. If the 
answer is in the affirmative then H. R. 
5687 in its other contents appears to 
be sound enough. 

On the proposition of water oper- 
ators, and also probably land carriers 
entering aviation in the future, much 


days of air transportation there was a 
sound basis for reserving the field to 
air carriers exclusively. Those pioneers 
who were the first to engage in air 
transportation were exploring an un- 
tried field, involving all the risks, finan- 
cial and otherwise, in a novel and revo- 
lutionary realm of travel. In those 
early days, the air carrier needed all 
the encouragement and aid possible. 
Those of us in aviation were keenly 
aware at the time of some of the diffi- 
culties that were confronted and suc- 
cessfully met by the first air carriers. 

(2) Now that this field of transpor- 
tation has developed and is well estab- 


favored by a monopoly. (3) Sound 
competition should be encouraged and 
the field opened to all who can meet 
the rigid requirements of safety, and 
are fit, willing, and able to carry on 
air transportation efficiently and 
properly, as long as it is required by 
public convenience and necessity. 

(4) In the past railroads have en- 
gaged in water transportation and 
were successful in their dual roles. 
One also recalls that steamship lines 
have successfully engaged in railroad- 
ing. (5) Therefore there would seem 
to be no sound reason why surface 
carriers could not successfully engage 
in air transportation on a sound, eco- 
nomical, safe, and efficient basis. The 
U. S. Chamber of Commerce has re- 
peatedly stated: ‘‘Operators of one 
form of transportation service should 
be permitted by law to operate other 
forms within reasonable territorial 
limits upon making an adequate show- 
ing to the appropriate regulatory au- 
thorities that it would be in the publie 
interest and would not unduly re- 
strain competition.”’ 

A study of rail and water transpor- 
tation furnishes substantial support 
that surface carriers could engage in 
air transportation successfully and 
meet all the requirements of the Civil 
Aeronautics Act. There is no danger 
of ruinous and unsound competition in 
air transportation by surface carriers. 
There are ample and appropriate legal 





can be said in their favor. In the early _ lished, air carriers need no longer be 


a 





peace have proved individual and collective competency. 
Airlines have proved their ability to meet requirements of 
safety, fitness, and willingness. On the North Atlantic 
routes there are three competing U. S. air carriers, in addi- 
tion to the foreign competitors entering the field. On the 
Latin American routes there are from two to four compet- 
ing U. S. air carriers. The network of competition on the 
domestic routes is so complex as to beggar exposition. Any- 
where .from 5 to 10 airlines serve each major city in the 
nation. 


4. One also recalls the scandal when early in this century 


the railroads tried to gain control of water shipping that. 


moved to the West Coast via Panama. They bought up all 
freight space of the Pacific Mail Steamship Co.—the only 
one operating continuously between the East and West 
Coasts via Panama, thus foreing the ships to sail in ballast 
or to carry such cargo as might be secured at rates fixed by 
the railroads. Finally, in 1900, the Southern Pacifie Rail- 
road actually acquired control of the steamship company. 
The Panama Railroad cooperated in this scheme by selling 
the steamship company.the exclusive privilege of billing 
through freight between New York and San Francisco over 
the railroad. The steamship companies fought these tactics 
bitterly—and properly so. Their protests were largely in- 
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strumental in enactment of that section of the Panama 
Canal Act forbidding any railroad company (or other com- 
mon carrier) to have any interest whatsoever in a common 
water carrier operating through the Panama Canal or else- 
where, with which the railroad (or other carrier) might 
compete for traffic. The airlines believe the people of this 
country want to permit no opening for a repetition of such 
a situation which would stifle the growth of air transport at 
publie expense. 


5. This unsupported argument is reminiscent of the man 
who, when asked whether he could play the violin, replied 
he didn’t know; he had never tried. As a matter of fact 
the steamship lines should look first to the tidying of their 
own passenger operations—less than 10 per cent of their 
business is in passenger traffic and U. S. lines before the 
war were carrying less than 12% of the traffic on the North 
Atlantic routes, all the rest going to foreign lines. Since 
the loss of our position as a leading passenger marine con- 
tender during the Civil War, billions of dollars of public 
funds have been expended in order to acquire an overseas 
marine adequate to the national needs; and with 
doubtful success if measured by the capacity of our over- 
seas merchant marine to maintain itself in international 
competition. 





American Export Lines received authorization from Maritime Commission in 1938 to establish 
a supplementary air service, and company formed American Export Airlines, utilizing three 
Vought Sikorsky VS-44As to carry mail, passengers, and express. This combined operation was 


discontinued when CAA ordered airline to divest itself of shipping interest. 


Author Eubank 


believes such operations should be sanctioned to promote competition. 


safeguards to prevent that. (6) Fear 
that the surface carriers will enter the 
air transportation field with the ob- 
ject of later abandoning such field 
after all other air competition has ben 
stifled, is likewise groundless. Such 
backward and destructive action is not 
at all likely. Preventive measures can 
readily be taken to prohibit such oc- 
currence. Moreover H. R. 5687 pro- 
vides that no holder of any such cer- 
tificate shall abandon any route or 
part thereof for which a certificate 
has been issued unless the U. S. Mari- 
time Commission shall find such aban- 
donment to be in the publi¢ interest. 

On first thought it might appear 
harmful to air transport to permit en- 
try of surface carriers. In consequence 
those of us in aviation would seem to 
be inclined to be reluctant to concede 
the soundness of the dual role by sur- 
face cariers. However, progress is 
beneficial to all, present air transport 
included. (7) Also the entrance of 
new blood in the field, bringing with it 
over a century of experience in trans- 
portation, and huge amounts of new 


capital, should stimulate air transpor- 
tation to such an extent that present 
air carriers would gain in the long 
run. The immediate effect might prove 
a little irksome, but the overall pic- 
ture would definitely be beneficial to 
all. 

From the practical business stand- 
point, there is no danger of the dual 
carriers favoring surface transporta- 
tion to the detriment of the air ear- 
rier phase. After entering aviation 
and making heavy investments there- 
in, surface carriers will bend their 
best efforts in the interest of its de- 
velopment. It must not be overlooked 
that surface carriers are contemplat- 
ing entering the air transportation 
field, not solely through choice, but 
because of the compelling necessity 
that they must do so if they are not 
to lose that portion of the traffic, both 
passenger and freight, which requires 
speed and the other advantages of fly- 
ing. Surface carriers recognize this 
challenge and to meet it, they must 
enter the air transportation field or 
suffer a large loss of traffic, the 


amount of which would steadily in- 
crease with the passing of years. In 
an article entitled ‘‘Our Merchant 
Ships And Tomorrow’’ in the April 
1946 Ships it is stated: “Some steam- 
ship lines are seeking the right to fly 


airplanes over the routes they serve by 


ship. They believe the speed of air 
transportation will make serious in- 
roads into businessmen’s travel on ship- 
board and point to the axiom that 
cargo always follows the route of pas- 
senger traffic. The American lines 
seeking air rights feel that their future 
is uncertain and that their plans hinge 
on whatever action the U. S. Civil 
Aeronautics Board will take on their 
applications for overseas airline cer- 
tificates.” 

In consequence, regardless of the 
huge amount of capital which surface 
carriers have invested in their initial 
enterprise, once they enter the air 
transport field it will be to their best 
interest to develop that field to their 
utmost ability regardless of the reac- 
tions to their initial enterprise. 

The stagecoach, the horse-driven rail- 
road and the urban horse cars have all 
been superseded by mechanical-pow- 
ered transportation. The steamboat 
has outmoded the sailing vessel. Mod- 
ern railroads have reduced inland wa- 
ter transportation to a fraction of its 
former volume. Will anyone deny that 
air transportation will in time be of 
greater volume than surface transpor- 
tation? (8) Surface carriers certainly 
want a large part in that future vol- 
ume of air traffic, particularly when 
the greater part of that traffic is taken 
from surface transportation. 

The controversy whether or not sur- 
face carriers should be permitted to 
engage in air transportation should be 
brought out in the open and freely 
and fully discussed pro and con in 
order that a wide viewpoint may be 
had both from within as well as with- 
out the aviation, shipping, and rail- 
way fields. 





6. No one claims the field would be abandoned. It would 
be allowed to wither. Public interest is in the best possible 
transportation at the lowest possible cost. It is inconceiva- 
ble that this objective could be attained if the surface ear- 
rier through control of air transportation was given the 
power to determine what air and surface transport the 
public would receive and at what price. Necessarily the 
water carrier, with its surface investment vastly outweigh- 
ing the air branch, would determine what traffic should be 
allocated to its air subsidiaries and what would be retained 
on its ships. Thus control over development of transpor- 
tation would be transferred from the general public, where 
it belongs, to surface carriers controlling air traffic. 


7. Airline managements themselves are the new blood in 
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transportation. Where experience in transportation is con- 
cerned, the steamship companies’ experience has been lim- 
. ited to moving traffic in large vessels on the surface at about 
ten mph. This experience wouldn’t prove of much value 
in selling transportation in a relatively small vessel in the 
air at 300 mph. 


8. The statement ignores the fact that a vast amount of air 
traffic is new traffic—not taken away from anyone. Aside 
from that, there is no dispute about the assertion. It is 
gratifying to see the truth laid right on the line. Now that 
the pioneering has been done and profitable business is a 
possibility, the surface carriers “want in.” That is their 
“compelling reason.” Nothing could be clearer, or simpler 
—or a flimsier reason for granting the wish. 
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Though Nature Hides the Flat-Top 
Radar “Homes” Its Planes 


system developed by the Navy 

has solved the problem of safely 
landing combat planes aboard carriers 
at night or during poor visibility con- 
ditions. Termed CCA (Carrier Con- 
trol Approach), this new method serves 
a dual function in that it also allows 


| RADAR CONTROL landing approach 


the traffie control group to maintain an” 


up-to-the-minute visual position check 
on all planes in the traffic pattern, sig- 
nalling them in for landings as the ac- 
tion requires. 

In the CCA plan, there are three 
controllers, each utilizing a specialized 
radar. The initial controller handles 
planes as they approach the carrier 
while some 20 mi. away. He talks to 
the pilots over HF radio, breaks them 
up into several sections, and stations 
them in designated positions around 
the ship. By means of a new precision 
air-search radar employed for fighter 
direction, he is able to direct them so 
as to prevent collisions. 

Next step is undertaken by the sec- 
ond controller, who is given one group 
of planes, stationed about 5 mi. astern 
of the carrier and orbiting at about 500 
ft. By means of surface-search radar 
he identifies the craft in his group by 
the pilot’s radio calls, and starts one 
of them in for a landing, while the 
others cirele awaiting their turn. 

Then Controller Three takes over the 
task of actually talking the incoming 
pilot onto the ecarrier’s deck. For this 
task, a special airborne radar, com- 
monly called “Eagle,” and designated 
AN/APQ-7, has been adapted to pre- 
cisely track any planes within a 5-mi. 
area. Using Eagle, the third controller 
instructs his charge to let down to 
about 100 ft. and reduce airspeed for 
&® normal approach. He constantly 
keeps the pilot informed as to distance 
from the carrier, and gives him the ex- 
act compass headings. 

In the interim, the Landing Signal 
Officer (LSO) on deck has been listen- 
ing in on the radio. He hears the con- 
troller count off the plane’s distance 
from the carrier. Finally, when the 
plane is but a few hundred feet away, 
he sees it and yells “contact” into his 
mike. That’s the pilot’s cue to cease 
concentrating on his intrument panel, 
and obey the LSO’s signal. If the op- 
eration is being carried on during 
darkness, it is then—if the pilot is in 
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By means of this new CCA precision landing approach method, our 
Navy's carriers can extend their operations safely ‘round-the-clock, 
thus greatly increasing their strategic and tactical utility. 





position—that the carrier’s indirect 
deck lighting is turned on for a few 
seconds. 

Like the LSO, the third controller is 
an experienced pilot. His teammates 
are top fighter directors picked from 
the carrier’s Combat Information Cen- 
ter. 

The need for an approach system 
such as CCA was realized during the 
Pacific campaigns, when large scale 
plane strikes often terminated late in 
the day, thus causing difficulties in re- 
turn of the planes aboard their car- 
riers. Needed was a system to allay 
any confusion in handling large num- 
bers of planes—a system keying» with 
the landing methods then in use and 
averting difficulties of landing-on in 
the dark. 

Two particular Pacifie war opera- 





This scene shows CCA experimental installation as fitted aboard U.S.S. Solomons, escort car- 


tions highlighted the shortcomings. 
During the famed “Marianas Turkey 
Shoot” many pilots were forced to 
ditch their planes near their carriers 
because they couldn’t be landed in the 
darkness. And during the early part of 
the Philippines campaign, returnees 
had to be guided in by lighting up the 
ships with truck lights, deck lights, and 
searchlights—resulting in large per- 
centage of recoveries, but placing the 
entire force in a hazardous position by 
revealing its position. 

So a_ high-priority project was 
formed to develop a minimum visi- 
bility approach system. GCA, although 
successful for ground use, was found 
to be too heavy and bulky for ship- 
board use. Investigations were made 
on many types of radar, and Eagle was 

(Turn to page 137) 
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rier during first flight trials. Peering into Eagle radar scope, contro! officer is shown giving 
incoming pilot information as to proper compass, headings. He constantly tells airman his 
position and distance from ship. Other officer is in touch with Combat Information Center, 
which controls all planes until they are within a few miles of ship. 
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We're Losing Our Export Markets 


By RAYMOND L. HOADLEY, Financial Editor "AVIATION" 


Letting their home markets wait, the British have rushed into Latin 
America—and other areas—to sell aircraft in a way that might 
well start a too-permanent trend for our interests to digest. 





HE BRITISH HAVE WON the first 
"Lie in the Anglo-American race 

for the only big open market for 
postwar aircraft exports in the world 
—Latin America. 

British aircraft exports today are 
higher than in any previous peacetime 
period. Airplane engine exports in 
June alone were valued at $2,147,000 
compared with American engine ex- 
ports of $1,846,000 in the first 3 mo. 
of 1946 (the latest available American 
figures. ) 

The number of British planes ex- 
ported in the average 1938 month 
totaled 42. Sixty-one British planes 
were exported in June while for the 
6 mo. ended June 30 Great Britain ex- 
ported 217 planes. British aircraft ex- 
ports in the first half of 1946 amounted 
to $19,464,000 against $10,812,000 in 
the like 1938 period. 

While our plane makers attempt to 
satisfy the urgent demands of the do- 
mestic market, the British are doing 
just the opposite. They are concentrat- 
ing on overseas markets despite an 
acute equipment shortage at home. 
They are flying out to their customers 
rather than wait for them to come to 
Great Britain. 

Despite warnings in these columns 
to the contrary, it was generally felt 
both here and abroad that our aircraft 
industry had the upper hand as far 
as export markets outside the British 
Empire we’ concerned. British poli- 
ticians bei.oaned the fact that war 
strategy had dictated we should pro- 
duce certain aircraft more adaptable to 
civilian use than were made in the 
British Isles during wartime. 

Furthermore, British reconversion to 
peacetime production was painfully 
slow in the early months after hostili- 
ties ceased. In comparison, our avia- 
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tion industry seemed to be accomplish- 
ing another of its production miracles. 

Nevertheless, the British determina- 
tion to regain its foreign trade posi- 
tion in the “export or starve” tradition, 
soon proved an ample offset. to the lack 
of ready products to sell abroad. 

British aviation “trade ambassadors” 
and,a horde of skilled negotiators and 
selling agents were sent to Latin 
America with the full blessing of their 
government. The British have not, 
however, neglected other aireraft mar- 
kets as we shall point out later. But 
they appeared to concentrate their best 
efforts, in Latin America for very good 
and sufficient reasons. While much of 
the Old World lies prostrate economi- 
eally and is in financial distress, Latin 
American nations have gold and ex- 
change balances aggregating nearly 
$4,000,000,000, the major portion of 
which is readily available for purchases 
abroad. India and Egypt were about 
the only other nations with comparable 
credit and they were already in the 
British orbit. 

Small wonder then that Latin Amer- 
ica should become the chief battle- 
ground of American and British air- 
craft manufacturers. In prewar days 
the Latin Americans had always been 
European-minded. And the British 
saw an opportunity to get a head start 
for that 2,000 plane Latin American 
market while our industry struggled to 
satisfy a very much larger domestic 
market. 

One little news item taken from the 
London press supplies the key to the 
British effort to regain her export mar- 
kets. The Austin Arrow, it was an- 
nounced, soon would be on the market 
but 95% of production would be for 
the export market. Thus the British 
austerity program is applied to air- 


craft as it is to motor cars, radios and 
other goods which the British would 
like themselves but are willing to do 
without in order to gain world markets. 

Argentina might be cited specifically 
as an example of the aircraft-market 
situation below the Rio Grande today. 
Argentina is the wealthiest of all Latin 
nations; her people are more like ours, 
she has less inflation than most other 
South American countries and_ her 
long-term outlook appears the most at- 
tractive economically. 

In 1938 we sold Argentina $6,187,000 
worth of aeronautical products. Last 
year our aeronautical exports there 
totaled $151,000. 

A letter we recently received from a 
large Buenos Aires importer gives an 
inkling of what is going on in this prize 
market. Our correspondent points out 
that American aircraft manufacturers 
seem “prepared to give up this market 
altogether” although probably aware 
that “Argentina can acquire more 
planes than the rest of Spanish-speak- 
ing America put together. 

“British planes are coming in here 
in ever increasing numbers. Their sale 
is organized by the direct intervention 
of the British Commercial Embassy 
which supervises the work of every 
British aeroplane factory representa- 
tive. 

“Middle class people here who want 
to acquire aeroplanes cannot afford to 
acquire British ones. As no American 
planes are coming in they are waiting 
for offers from other countries at more 
reasonable quotations than the British 
have offered. The Russian trade dele- 
gation has put up rumours that shortly 
Russian lightplanes and those made in 
Russian oecupied zone of Germany 
will soon appear on the market.” 

A British Ministry of Supply official 
recently told Parliament it was time “a 
jolt was given to the pessimists who 
always put on black glasses to look 
at British aircraft and rose colored 
ones to look at those of America.” He 
pointed out that the British have seven 
types of export aircraft in the sky and 
many others under development. 

Two hundred British companies— 
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makers of planes, engines, propellers, 
instruments and component materials 
—have invited visitors from all parts 
of the world to come to Great Britain 
in September to see the flying display 
and exhibition organized by the Society 
of Aircraft Exhibitors to show British 
aireraft developed since the end of the 
war. The first such display held since 
1937, it will oceupy two acres of 
ground at the Handley Page Aero- 
drome, Radlett, Hertfordshire. 

The fact is that the British aircraft 
industry is considered in a much more 
healthy state than her motor ear in- 
dustry. Most aircraft companies still 
have a substantial nucieus of govern- 
ment orders to sustain them while they 


reconvert to postwar civil aircraft. 


Furthermore, some interesting deals 
have been made with other countries 
for the benefit of Britain’s aircraft 
makers. The Anglo-Irish and Anglo- 
Italian agreements are examples of a 
general policy for British participation 
in the airlines of ‘other countries, ex- 
tending from agreements for ‘giving 
British technical and managerial aid 
on a commercial basis to joint or asso- 
ciate companies in which a British cor- 
poration makes a substantial minority 
contribution and is proportionately 
represented on the directorate. 

In Iraq a national company, Iraqui 


In the race. to capture world aircraft sales, the British "ore concen- 
trating on overseas markets despite an acute shortage at home. 
They are flying out to their customers rather than waiting for them 
fo come to Britain,” warns Author Hoadley. Evidence of this keen 
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Airways, has been formed with BOAC 
as technical advisor. Similar arrange- 
ments have been made with Lebanon. 
In the Sudan, Sudan Airways was 
formed with a private British firm, Air- 
work Ltd., handling technical and fly- 
ing services on a managerial basis. 
Egyptian Airways has 50% British 
capital. 

Aerolinee Italiane Internazional, an 
Italian airways concern has been es- 
tablished with 40% British capital. The 
British funds, according to the agree- 
ment, were to be paid in sterling to 
the credit of the company’s bankers in 
London with the money earmarked for 
the purchase of aircraft equipment in 
the United Kingdom. The agreement 
further provided that any spares or 
other equipment not available in Italy 
should be procured in the United King- 
dom whenever possible. 

The advantages of such a participa- 
tion policy in other countries are mani- 
fold. Besides the fair chance of a good 
return on the eapital provided there 
are other important considerations be- 
sides direct monetary return. British 
authorities themselves have pointed out 
in the House of Commons that such 
agreements provide opportunities “to 
demonstrate the excellence of British 
aircraft and equipment and so stimu- 


‘late our export markets, especially for 








medium and light aireraft. They fur- 
ther provide openings for British teeh- 
nicians and managers.” 

Aircraft industry officials in the 
United States admit some apprehen- 
sion over the vigor of the British trade 
drive in Argentina and other Latin 
American countries. However, they cite 
the increasing efforts of our transport 
plane manufacturers to supply export 
markets and point out: the difficulties 
personal plane makers have been havy- 
ing in securing production materials. 

Latin American importers, on the 
other hand, are very sensitive on the 
question of availability of goods. They 
point out that the British have had 
even greater production difficulties than 
we have. Yet, they add, the British are 
allocating a big share of their products 
to overseas trade at the expense of 
home needs while we have not lived up 
to promises made to Latin Americans 
by the State Department during the 
war regarding postwar exports and are, 
by and large, satisfying our domestic 
market first. 

American industry traditionally has 
regarded the export market as secon- 
dary, not only for aireraft but also al- 
most all other products. But the time 
may come when an established export 
market might be very handy to have. 
The British seem to think so. 








competition is shown by the fact that they have already started 
making Latin American deliveries of Vickers Viking transports, such as 
that shown above, with many other models—including personal! planes 
—earmarked for export. 




















INSPECTION AND SERVICING 
OF LIGHT-AMPHIBIAN HYDRAULICS 


By EDWARD E. THORP 


First step-by-step information on line work for Electrol hydraulic 
system of Seabee and Trimmer amphibians. 





LTHOUGH THE SIMPLICITY and 
ee of the Electrol hy- 
draulic system design has elim- 
inated almost all chances of malfune- 
tioning, it is nevertheless as necessary 
to perform systematic inspections of 
parts as it is in the case of any other 
accessory, regardless of proven relia- 
bility. 

The system consists of (a) the Pow- 
erpack or pump-distributor unit, (b) 
the actuating cylinders, operating 
wheels, brakes, and flaps, and (c) the 
landing gear, which includes the shock- 
absorbing cylinders. 

Because all ‘joints are sealed by the 
same methods used for retaining hy- 
draulic pressure in Grumman FS8F 
Bearcats, actual trouble from leakage 
is unlikely. As long as clean, dirt-free 


fluid is used in the system, there is 


small likelihood of any malfunctioning, 


of the valves. The two factors—leak- 
age and dirt—cause such a large per- 
centage of hydraulic troubles that their 
elimination will reduce maintenance al- 
most entirely to inspection at the usual 
periods. 

Inspection is begun by checking 
amount of fluid in the reservoir of the 
Powerpack. Replacement, if any, 


should be made at the filler shown in. 


Fig. 1. The fluid level in the shock- 
absorbing cylinders (Fig. 2) is then 
checked with the gear lowered. To 
make this inspection, the air is first 
bled through the air valve in the elbow 
connecting the cross tube and piston. 

When the cylinder has reached the 
point where further travel is pre- 





Electral landing gear designed for Republic Seabee amphibian. Hand pump, with gear and 
flap levers, is shown in foreground. 
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vented by the spacer, the gear is in its 
fully compressed position and the valve 
may be screwed out to permit inspec- 
tion of the fluid level. If level of the 
liquid is below the bottom of the pipe, 
enough fluid should be added to bring 
it up to that point. The valve is then 
replaced, and the cylinder is charged 
with nitrogen to 75 psi. If nitrogen 
is not obtainable, air may be used. 

To facilitate introduction of air or 
nitrogen, the gear should be brought 
to fully extended position by pulling 
down on the opposite wing tip. 


Landing Gear 


Three points on each cylinder of the 
landing gear which require inspection 
for leakage are: Lower end of cylinder 
and around axle, piston and bearing 
seals where piston enters cylinder, and 
joint where piston enters elbow on 
cross shaft. Presence of oil indicates 
that a seal ring should be replaced. 

Master brake cylinder and brake 
cylinders on wheels are inspected for 
oil on the exterior. Brake should be 
set hard, then left that way until the 
remainder of the airplane has been in- 
spected. If brakes have “softened” by 
that time, there is probably dirt under 
the “on-and-off”, or parking, valve 
shown in Fig. 3. This valve may be 
cleared by setting in the “off” position 
and working the brake lever back and 
forth rapidly. If this fails to remedy 
the trouble, the seal ring in the brake 
cylinder should be inspected, since it 
is probably leaking. 

If the brake pedal can be forced 
down slowly to the limit of its travel, 
it is a sign that the small seal ring 
which bears against the piston of the 
master cylinder has become worn and 
should be replaced (see Fig. 4). 

Tailwheel cylinder and flap-operat- 
ing cylinder (Fig. 5) require inspection 
only at the end snap rings and where 
the rod leaves the cylinder. If there is 
no sign of leakage at these points, and 
if each cylinder does not require more 
than three double strokes of the pump 
for complete operation in each direc- 
tion, then these parts can be considered 
in good condition. 

If any external leakage is found, the 
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eylinder may be dismantled by taking 
out the snap ring at that end. This ring | Le 





ig removed by inserting round-nose lever 


pliers in the holes at the ends of the ai a 
"Niggee 





ying and compressing the ring until 
it can be lifted out. Before this is done, ~-Ring 
the pipe connections must be removed 4 fever 
to allow the ends to slide out. New seal : ‘ 


‘ ‘ 


rings should be oiled with hydraulic er 
fluid before mounting. 

Powerpack consists of hand pump + 
together with flap-and wheel-operating \ , 
levers which activate camshafts con- i “Spring 
trolling the pressure and return valves 
to both ends of their respective cylin- 
ders (see Fig. 1). Fluid (mineral base 
only) is contained in a reservoir of 12 : 
cu. in. capacity. Situated above the 
pressure or delivery valves are ball 
check valves to hold pressure on that 
unit when the other is operated. Other- 
wise, the second unit to be operated 
would tend to draw pressure from the 4 . 
opposite one. 

Inspection is started by setting both 
flap and wheel levers in central posi- 
tion and making a double stroke on the 
pump lever. Strong resistance should 
be felt with only very slow motion 
while fluid is forced through the relief 
valve. Retain this pressure for a few 
seconds, thea examine all exterior 
joints and also around the pump piston oe 
rod for signs of leakage. If everything 
is tight with this pressure, which is 
about double that used in working, the 
pump ean be considered to be in first 
class condition. 

If leakage develops along the ends Bae 


of the camshafts, behind the operating ae te A sisson sakueiatal r shalt (lelt), cad 

+. sas ig. 1. Power pack consists of hand pump (top), selector valves and cam: .@ 
— it — ee pone the reservoir (right). Valve leakage can usually be traced to dirt beneath valves. Remedy is 
Plungers which open the. valves (in to clean entire system and refill with clean, filtered, mineral-base fluid. Leakage externally 
most cases, the pressure valve). This  jndicates worn or damaged seal rings, which should be replaced. 
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“Piston seal ring 


Fig. 2. Oleo shock absorber cylinder should be inspected for external leakage, indicative of 
worn seal rings. Cylinder is filled in fully compressed position to point indicated by broken line 
ot base of air valve. Air ot 75 psi. is then injected after oleo is fully extended. 


calls for a new seal ring on the plunger. 
Valves, springs, “and plungers are in- 
spected (only if leakage is indicated) 
by removing the headless plugs which 
close the valve chambers. 

Levers should be checked at both 
ends of their travel to be sure that 
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fluid flows freely in the required direc- 
tion when the lever is locked in posi- 
tion. The landing gear lever is locked 
by a spring extension of the shank, 
which drops into holes opposite each 
end of its travel; but the flap lever is 
held by a spring-operated ball, which 





Fig. 4. Brake master cylinder is filled through screw in cover. Damaged center seal ring 
would permit gradual downward movement of piston when brakes ore fully applied. 
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Figs. 5 and 6. Tailwheel, flap and landing gear cylinderseals should be checked for wear 


if external leakage or 


"soft action are present. 
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Fig. 3. On-off brake vaive leakage calls for 
new seal ring. Slow softening of brake when 
lever is "on" usually is sign of dirt under 
valve. 


should down at each position. 

Because these hydraulic systems are 
all of recent manufacture it is un- 
likely that wear will develop for some 
time, except on seal rings subject to 
sliding friction or because of rough 
landings. If serious, this wear will 
manifest itself by exterior leakage or 
slow “softening” of steadily applied 
pressure. In the case of the hand pump, 
which is operated for as long as all the 
other units combined, slight leakage 
past the piston after a long period of 
use will not be serious, because pres- 
sure is retained by check valves im- 
mediately beyond the cylinder. 

Any internal leakage can be taken 
as an indication of dirt in the hydraulic 
fluid, rather than as a mechanical de- 
feet. The system should be flushed out 
periodically—every engine overhaul 
period—and refilled with absolutely 
clean mineral-base fluid (AN-VVO- 
366). Castor base fluid should not be 
used, because it affects the seal rings. 

Landing gear cylinder (Fig. 6) can 
be inspected when the airplane is in 
the water. If no external leaks are 
evident and if the gear can be operated 
in either direction with 10-11 double 
strokes of the pump, it requires no 
further attention beyond lubrication of 
the Alemite fittings on the scissors. 

Final step in each inspection is 
wiping clean all external sliding parts, 
such as piston rods, to remove any dust 
which may have accumulated during 
the time spent on land. Dust will de- 
stroy the seal rings faster than years 
of use—in fact, the life of these seals 
is more dependent on cleanliness of 
parts and fluid than upon the amount 
of work they are called upon to per- 
form. Therefore, the first rule during 
inspection should be: Use only clean 
fluid in a clean (flushed) system, and 
wipe every moving part clean—both 
before and after testing. 
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wanes MAINTENANCE NOTEBOOR 


Triple Duty Ramp Unit 

Features Servicing Economy 

e Affording three specialized functions 
for ground utility in connection with 
Lockheed Constellation, TWA’s mobile 
dispenser, designed by Howard Tipton, 
service staff engineer, permits one-man 
operation—saving time of two men and 
also eliminating two items of ramp 
equipment. 

Unit incorporates two aircraft gen- 
erators driven by Hercules gas engine, 
constituting 24v. system for supplying 
400 amp. for power plant starting, thus 
obviating need for battery carts. Also, 
with this generator equipment, aircraft 
batteries may be recharged in 20 min. 

Second feature—eliminating usual 
hose servicing equipment—is 50-gal. 
tank and centrifugal pump installation 
capable of servicing wash water sup- 
ply of two craft without refilling. De- 
livery rate is 10 gpm. 

Third feature—conserving craft’s 
supply of CO.—is compartment utiliz- 
ing 75-lb.-charge monoxide bottle with 
release lever, which hooks directly into 
craft’s engine fire extinguishing system. 

Built of stainless steel, mobile unit 
is accessible for maintenance via hinged 
up-lift doors, and it embodies spark- 
arrestor-type manifold as safety device. 











Electrode Soldering Fixture 
Teams Heat-Support Functions 


¢ Incorporating two carbon electrodes 
mounted on Micarta panel, this fixture 
—used as shop aid at Westinghouse’s 
Mansfield (Ohio) plant—facilitates sol- 
dering of small parts by application of 
electric heating. Electrodes are mounted 
at angle to afford bridging by work, 
such as eopper terminal seen here. 
Flow of current through terminal heats 
It to proper temperature for solder ap- 
plication. Rheostat mounted under 
bench regulates current: flow. 
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Gyro Pivot Puller Facilitates Disassembly 


© This puller—designed to remove bearing pivots from gyro _ steel fingers extend and lock notches against sides of pivot 
instruments—consists of five steel fingers notched at ends, base. Small saddle is used against sides of instrument hous- 
a body, and a screw expander. When expander is drawn up, __ing. It was devised by 0. Eddy, Army Air Depot machinist, 








Adjustable V-Block Vise 
Convenient for Oleo Work 


© Constructed to hold any landing gear’ 
shock strut, this vise—designed by H. 
C. McLead, Sacramento Army Air’ 
Depot—has parallel track for adjust- 
ment and will not damage rounded set: 
tion of strut. Ratchet device on each 
side of V-block allows chain to be 
drawn tight. 
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Wherever carbon dioxide, oxygen, nitrogen, oil, 
air must be stored aboard a plane... under 
pressures up to 3000 pounds per square inch... 
you'll find the right container in the Kidde line 
( of seamless cylinders and welded spheres. 

ry Cylinders are produced in capacities ranging 
from 14.6 to 2040 cubic inches. Spheres are 



















For every aircraft use 
of high-pressure 
fluids— 


...there’s a 
tough, light 


CONTAINER 


available in diameters from 3 to 20 inches. 
Both cylinders and spheres are Kidde-engi- 
neered to combine light weight with complete 
safety under high working pressures. 
Kidde invites inquiries on high-pressure 
containers from aircraft manufacturers and 
transport companies. 


ust- 
mt Walter Kidde & Company, Inc., 918 Main Street, Belleville 9, New Jersey 
a 

be: The word ‘’Kidde’’ and the Kidde seal are trade-marks of Walter Kidde & Company, Inc. 
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DEFT DEALERS 
MAKE AIR SHOWS PAY 


By FRANK R. BRINE 


Operators’ experience in past displays points up four key factors— 
also salient sales twists—to accent when shooting for top profit 


in coming exhibits. 





two major air shows are sched- 

uled—one in Cleveland, one in 
Los Angeles, both sponsored by the 
Aireraft Industries Assn. For those 
interested in the sale of lightplanes, 
these pending primary shows raise a 
vital question : 

How may you—the lightplane manu- 
facturer, distributor, or dealer—derive 
greatest business advantage from the 
money and time expended on these air 
shows ? 

The experience of Piper Aircraft 
Corp. and its dealers with last Spring’s 
New York City air show suggests some 


7 HIS FALL AND EARLY NEXT SPRING; 


Flanked by attention-commanding bear-cub card displays, Safair's Piper Super Cruiser attracts 


of the answers to this question. Dealers 
who plan to participate in the western 
air shows might well weigh these point- 
ers, collated following the close of this 
East Coast show. This is the advice 
offered : 

1. Coneentrate your selling effort on 
the products you have on hand and the 
services you can immediately offer. 

2. Carefully plan your sales litera- 
ture and your show display in advance. 

3. Stick to a specific—and definite— 
sales talk at the show. 

4. Follow up air show prospects 
immediately. 

Regarding the first suggestion, it is 


























a father and son to closer examination, and (right) catches eye of Mr. Average Businessman, 
inveigling him to speculate that employment of such a craft would really snap up his 
company's sales program. Scene is National Aviation Show, held last April in Grand 


52 


Central Palace, N. Y. C. (Ad-vo-pic photo) 











particularly important, during the con- 
tinuing reconversion period, to limit 
your sales activity to goods and sery- 
ices you have available. “Don’t be 


-eaught selling futures”, warned Tom 


Robertson, of Hadley Aireraft Corp., 
New Brunswick, N. J., in an interview 
reviewing his show experience. “Sell 
only the planes and services you have 
ready at hand. Don’t waste time on the 
pot at the other end of the rainbow.” 

George Lambros, of Lambros Air 
College, Hackensack, N. J., secured 36 
new students by concentrating on the 
selling of training rather than of 
planes. He was equipped to expand 
this phase of his business, particularly 
wanting to increase the number of fly- 
ers who used his airport. Lambros 
holds that the sale of new planes “will 
take eare of itself later.” 

Harry Gordon felt the same way. As 
manager of Westfield Airport, Rah- 
way, N. J., he concentrated on selling 
instrument and flying time, and he 
made $1,500 worth of cash sales. 

The New York air show, being held 
early in ’46, caught most dealers with- 
out a sufficient number of planes to 
sell. Piper’s distributor and dealers 
took orders on 50 craft as a result of 
the show. However, due to inability 
to deliver planes, Distributor O. P. 
“Ted” Hebert, president of Safair, has 
revealed that some of these orders were 
subsequently cancelled. Results indi- 
cate, nevertheless, how profitable these 
air shows can be—if they are properly 
prepared for. 


Plan Well in Advance 


The distributor and the manufac- 
turer usually get together in choosing 
the location within the show for the 
display of their dealers. This selection 
should be initiated early in order to 
get a desirable location in relation to 
the major exhibits, such as the Army 
rockets and other prime drawing ecards. 
In addition to the dealers’ display 
planes, there should be adequate space 
for a few chairs. People get tired 
walking and like a pleasant resting 
place to sit and indulge in plane talk. 

Experienced men should set up the 
booth—men who ean get an effective 
display and at the same time leave a 
maximum of floor space free. Inci- 
dentally, accidents may occur when in- 
experienced help take aircraft to and 
from the exhibit building. Trained per- 
sonnel should always handle such jobs. 

It is of course profitable to run ads 
(Turn to page 145) 
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Sigh road to the Lowlands 


Twice they conquer the sea... driving it back from their pastures 
and fields and cities and towns... crossing its wastes in aerial trade. 
For the “Flying Dutchman" fleet of KLM, the Royal Dutch Airlines, 
will ply the Atlantic on a new high road of speed and comfort, 


with Lockheed Constellations and the power of Wright Cyclones. 


WRIGHL ““~ 


Wright Aeronautical Corporation +» Wood-Ridge, New Jersey, U.S.A. CURTISSY@ WRIGHT 


FIRST IN FLIGHT 





Te takes years and years of research, development 
and testing to produce truly top-notch performers like the 
Northrop “Flying Wing” and the Timken Tapered Roller 
Bearings with which it is equipped at hard-service points. 


Our engineers have been developing the Timken Tapered 
Roller Bearing for 47 years, constantly improving its inher- 
ent ability to carry the thrust, radial and combined loads im- 
posed upon it under all takeoff, flight and landing conditions. 


The Timken Roller Bearing Aircraft Series is designed to 
meet aircraft and aviation engine requirements. To be sure 
of getting all the advantages of a tapered roller bearing, 
look for the trade-mark “TIMKEN” on every bearing you 
use. Query our engineers today. They'll be glad to make 
specific recommendations. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 

















Estimating Plane Performance 
—Via Comparison Method 


HE PERFORMANCE ESTIMATION 
[ene discussed here represents 

a simplification of high speed per- 
formance computation as modified for 
low speed aircraft design work. While 
the method is not 100% accurate in all 
respects, it has been applied to per- 
sonal aireraft prototypes with very 
gratifying results. Maximum and 
eruising speeds have been computed 
within two percent of flight test data, 
as have rate of climb and speed for 
best rate of climb. 

Maximum efficiency for a fixed pitch, 
wooden propeller is considered here as 
75%. To diseuss a more complete per- 
formance example, a twin engine plane 
has been selected—presenting the prob- 
lem of single engine operation under 
adverse conditions. The method and 
calculations required for single engine 
performance are given following nor- 
mal twin engine operation condition. 
As would be expected, a serious reduc- 
tion in speed and rate of climb accom- 
pany failure of one engine. All airfoil 
data are based on Ref. 1.* 


Twin Engine Design Details 


Overall dimensions, wing area, and 
weight conditions are given on the 
general arrangement drawing, Fig. 1. 
In addition, the horizontal tail area is 
43.2 sq.ft. and vertical tail area is 21.0 
sq.ft. All tail surfaces have NACA 
0012 root airfoils tapering to NACA 
0009 tip sections. Wing aspect ratio 
is 7, 

A few controversial design features 
indicated by the general arrangement 
are worth discussing at this point. To 
simplify the main landing gear retrac- 
tion system, engines were located well 
out on wing panels. In this position, 
they undoubtedly amplify yaw condi- 
tion experienced in single engine oper- 
ation. Basically, on twin engine air- 
craft, a single vertical tail necessitates 
an increase in vertical surface area 
over twin tails, to take care of the sin- 
gle engine operation condition. Since 
fin area of this tail has been consider- 
ably increased for spin resistance, sin- 
gle engine operation yaw should be 
reduced to a normal value. 

Engines are exhaust gas ejector in- 
stallations, cooled under all operating 
conditions, giving low cooling drag 





* All references are collated at end of 
this article, page 62. 
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By DAVID B. THURSTON, Grumman Aircratt Engineering Corp 


By modifying maximum speed drag-breakdown of a known twin- 
engine plane, performance of a somewhat similar experimental 
design can be estimated within accuracy of 2%. Applicable to 
both single- and twin-engine operating conditions, the method 
described here is satisfactory for both low- and high-speed craft. 
Used by an experienced estimator, it can save many man-hours. 








FIG. | 210sq 


— oreo 
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“Fuel tank 30 gal. 





copacity 
Mac 68.2 in. 
Root chord (@ airplane) 80O.5in. 
Tip chord(theor.) 54.0 in. 
Root — NACA 23015 
Tip sec NACA 4412 
Most ot CG. (1885 Ib) 33.8% mac 


Most forward C.G.(2735ib.) 22.4% mac 


_-67'dio.-2 bladed fixed 


regan pitch wooden prop. 
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Symbols 


a = Angle of attack, deg. 
AR = Aspect ratio 


8 = Propeller blade angle at .75 radius, deg. 


Bhp. = Engine brake horsepower 


C,. = Engine drag coefficient, referred to wing area 


@ 
= Induced drag coefficient 


D 
D 
C 


C_ = Fuselage drag coefficient, referred to wing area 
P 
C_ = Landing gear drag coefficient, referred to wing area 


i Locked propeller drag coefficient, referred to wing area 

" = Miscellaneous parasite drag coefficient, referred to wing area 
eS = Airfoil profile drag coefficient 

* = Airfoil profile drag coefficient at Vmaz 


r= Airplane drag coefficient less induced drag 
= Airplane total drag coefficient, referred to wing area 
= Airplane total drag coefficient, single engine operation 


” = Tail surface drag coefficient, referred to wing area 
" = Yaw drag coefficient, referred to wing area 


Y 
= Lift coefficient 


= Propeller speed—power coefficient 


= Propeller diameter, ft. 
= Horsepower available 
= Horsepower required 
= Engine rpm. 

= Propeller efficiency 


= Air density at any altitude 


= Air density at sea level 
= Rate of climb, fpm. 
= Wing area, sq. ft. 


= Negative thrust coefficient for locked propeller 


. = Thrust horsepower 


= Weight, empty condition, lb. 


= Weight, gross load condition, Ib. 


= Velocity, mph. 
= Maximum velocity, mph. 


= Stalling speed, flapped, mph. 





value. Slotted flaps have been incor- 
porated to increase the speed range 
and rate of climb. While nose wheel 


does not fully retract, serving as a 


rolling point in emergency landings, 
main gear is completely contained in- 
side wing when raised. However, there 
are no fairings provided for main 
struts, since flight tests on a craft of 
similar cleanness have indicated an 
increase in maximum speed of only one 
mile an hour for gear fully enclosed. 
As a result of these tests, additional 
cost and weight of fairing the gear 
when retracted was deemed inadvisable 
for twin engine design. 


Drag Breakdown 


Secret of entire performance com- 
putation lies in the comparison and 
estimation necessary to complete the 
maximum speed drag-breakdown table. 
Basic tabulation step requires known 
drag data, obtained from estimation or 
wind tunnel work, which has been sub- 
stantiated by actual flight test results. 
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It is desirable that such information 
be for a plane of similar cleanness, if 
not completely similar arrangement, to 
the prototype under consideration. 

Col. 1, Table I, lists comparison for 
the designation of the plane of known 
high speed drag data and performance 
used in this analysis. Modification of 
this breakdown to conform to the twin 
engine design for which performance 
characteristics are desired is listed as 
data for the twin design. Through- 
out the discussion, the airplane depicted 
in Fig 1 will be referred to as the 
twin. 

Comparison design is a single en- 
gine, mid-wing, cabin monoplane of 
130 sq.ft. wing area and fuselage fron- 
tal area identical to the twin. Powered 
by a 125 hp. engine, this plane attained 
a measured maximum flight speed of 
160 mph. at sea level under standard 
conditions. By use of the formula 


_ bhp»maz X n X 375 X 391 
CD. 7 Ba X Vien () 





the high-speed total drag coefficient of 
the comparison design is obtained as 
.0258 (using 1 = .75, as previously 
mentioned). This value is found in 
Col. 8, Table I, being the summation 
of comparison drag items. 

With this detailed comparison data 
at hand, maximum speed drag break- 
down for the twin may be readily es- 
tablished. Since drag coefficients are 
referred to the respective aircraft wing 
areas, any assumed drag variation be- 
tween the designs must be related by 
wing area ratios of the two planes. 
This will be shown in detail as com- 
ponent drag coefficients are established. 

Wing drag coefficients (Col. 2, Table 
I) consist of airfoil profile and induced 
drags as determined at an assumed 
Vee for the design. If the value for 
Vimaz eStimated at this point agrees 
within 5 mph. with calculated Vines 
based upon computed C pb,» it may be 


considered sufficiently accurate to re- 
quire no correction of the Ca, 


4 
and Cp, _ values established. Should 
V. 

a greater differential exist, it is advis- 
able to revise these coefficients, bearing 
in mind that such a change will also 
slightly affect maximum speed value. 

To obtain Ca, a plot is required 
of averaged airfoil section characteris- 
ties as corrected for Reynolds Number 
and aspect ratio. Methods used to es- 
tablish these corrections are given in 
any of the texts of Ref. 2. The C, and 
Ca, values as averaged and corrected 
for the twin are given in Fig. 2. 

Assuming & Vinaz Of 165 mph. 

a 
Ly V2 X Sw 


301 x 2,735 _ 
(165)? X 210 
C?, 


Vn ar 


“, “sim” 
(.187)? 
51427 = .0016 (3) 

From Fig. 2, C a, 

v, az 
.0069, completing the data required to 
fill Column 2 of the twin drag break- 
down. 

While both designs are stated as hav- 
ing same fuselage frontal area, the 
twin has 15% more wetted fuselage 
area than the comparison plane, plus 
20% additional frontal and wetted area 
due to engine nacelles—giving a total 
of 35% more fuselage drag than the 
comparison design. This drag increase 
is equated as follows to establish the 
drag coefficient, Cp,, for the twin, 


based upon the known fuselage drag 


.187 


is found to be 
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data of the comparison airplane: 


1.35 C x8 =C x 
i romp eet 


S 


“tein 


C, = .0064 


Feomp 


8, = 130 


‘comp 


8 = 210 
“win 
Therefore, 1.35 X .0064 X 130;= 
Cc X 210 
Dy, 
twin 
Cy = 0053 
twin 

This is now entered to complete Col. 
3, Table I. 

Since tail surfaces of both designs 
have same root and tip airfoils, and 
are same percentages of respective 
wing areas, it is immediately evident 
that drag coefficients C p, , are identical. 

Since the engine acts as an orifice 
for cooling air required in its opera- 
tion, cooling drag will vary approxi- 
mately in direct proportion to engine 
power. While this statement is not 
strictly correct—cooling air required 
also depending upon engine detail de- 
sign, oil system, and extent of machine 
finishing of the cooling fins—it never- 
theless holds closely enough for the 
method here considered. Since the com- 
parison airplane had a 125-bhp. engine 
as compared to the twin’s two 100-bhp. 
units, the cooling drag of the twin will 
be 200/125 = 1.60 that of the com- 
parison design. Engine drag coefficient, 
Coy is then determined as: 

160XC, XS. = 
a “comp 
he. . We 


C, = .0019 


B 
comp 


Therefore, 1.60 X .0019 X 130 = 


CD. X 210 
twin 
Cc 

? 8 sin = .0019 
and is listed under Col. 5, Table I. 

Purely by design coincidence, engine 
drag coefficients for comparison and 
twin designs are identical. This is be- 
cause of the occurrence of a constant 
wing area-power ratio (S,/bhp. = 
K) for the two craft, and should 
not be taken as an indication that Cp, 
always has the value .0019. 

While both planes have retractable 
undercarriage, the twin has a protrud- 
ing nose wheel which the comparison 
design does not. Landing gear drag of 
the comparison ship is so slight (with 
all units fully retracted), being attrib- 
utable only to uncowled retraction wells, 
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FIG 2 


WING C, & Cy, CORRECTED FOR 
REYNOLDS NUMBER & ASPECT RATIO 7 
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FIG. 4 
POWER CURVES 
SINGLE & TWIN ENGINE OPERATION 


FIG. 5 
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that nose wheel protrusion of the twin 
is considered to cause a 60% increase 
in gear drag. Resulting landing gear 
drag coefficient for the twin is then 


1.60 XC, x S 
@ w 


Hence, 1.60 X .0002 X 130 = 
Cy 
"om x 210 
= .0002 
twin 
Final component drag coefficient 

listed in Table I is determined by mis- 
cellaneous parasite drag, or general 
cleanness of design items outside of 
those just accounted for. Since both 
planes were stated to be of equally 
clean design, only variation in this item 
is considered as a 20% increase because 
of nacelles interfering with flow off the 
wing, flow over tail, and also causing 
some interference with the fuselage. 
Hence, we find miscellaneous parasite 
drag coefficient to be 


1.20xXC xs 
Dy “comp 
comp 
CD, xs 
twin 


C) 


twin 


M 
comp 


Hence, 1.20 X .0031 X 130 = 
Cc X 210 
Dy 
twin 
= .0022 


Dy 


twin 
Summation of drag coefficient items 
of Cols. 2 through 7, Table I, gives an 
estimated maximum speed total drag co- 
efficient, Cp,  , of .0220 as based 
V. 


upon the wing area of the twin design. 


Speed Range Determination 


To check the assumed Vina. used in 

estimating C' p, and C a as 
V. if 

entered in Col. 2, Table I, it is now ad- 
visable to calculate maximum design 
speed based on computed total drag co- 
efficient. This is done through use 
of Eq. (1) as follows: 


V -y. tion x 1 X 875 X 391 _ 
max x So 








Vines 


168 mph. (4) 


Since this Vnaz agrees within 3 mph. 
of the assumed value, Cp, and 


maz 


Ca, need not be recomputed be- 


maz 


cause their correction would be so 
slight as to have negligible effect upon 
final total drag coefficient. 

Using the well known relationship 
that velocity varies with cube root of 
power ratio, cruising speed at any 


ENGINE RPM 


fraction of total bhp. may readily be 
estimated. At .625 bhp. cruise, speed 
will be: 

1625 bph. "625 bph. (5) 
Vaz .... bhp. a 


Veruise .625 bhp. = 168 y2- = 143.7 mph. 


Vorutes -€25 bhp. = 


Considering a sfe. of .50 lb. fuel/ 
bhp/hr., total consumption becomes 
10.4 gal./hr., giving 13.8 mi./gal. at 
143.7 mph. 

Landing speed may be calculated by 
averaging lift coefficients over flapped 
and unflapped portions of wing. Con- 
sidering those portions of wing sub- 
tended by fuselage and engine nacelles 
to have same lift coefficient as un- 
flapped sections of wing, 114 sq.ft. of 
surface will operate at a maximum 
lift coefficient of 1.50 (as corrected on 
Fig. 2.) The 96 sq. ft. of wing area 
subtended by the slotted flaps will 
experience a AC, of 1.23 when flaps 


are deflected 40 deg? 


Hence, C = 
maz 


(114 X 1.50) + (96 X 2.73) 
210 


Through use of the standard lift 
equation, the landing speed ad now 
be ealeulated as 


= 2.06 











y W x 301 ~ 2x 


‘ ee & 2.06 X 210 
49.7 mph. (6) 
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Speed range, an item of interest 
only as an indication of the overall 
velocity performance of a design, is 
found to be 168/49.7 = 3.38. While 
this value is rather high, it should be 
expected so for a twin engine plane 
delivering positive performance in sin- 
gle engine operation condition. 


Performance, Both Engines 
Upon determination of maximum 
speed total drag coefficient, Co, , 


Vv 
maz 


first step in computing power curves is 
establishment of polar drag curve. 
Calculations required for this curve are 
as shown in Table II. Variation of Co, 
with G@, is determined from the gen- 
eral form of Eq. (3), Co, = C:1'/ 
crAR = C,°/21.98, and tabulated®in 
Col. 2. Required values of Ca corre- 
sponding to C, are obtained from 
Fig. 2 and entered under Col. 3. Since 
induced drag is zero when C, = 0, 
initial value of Cp, in Col. 4 is equiv- 
alent to the high speed drag coefficient 
less induced drag, as Cp,@ Cz, = 0 
= .0220 — .0016 = .0204. 

It is necessary to isolate C D; from 


C Dy, as Cp, varies with plane 


speed. This also applies to the Ca, 
value, as indicated by Fig. 2. Varia- 
tions of Cz from its value at zero 
lift coefficient are added to the Cp, 


FIG.6 


PROPELLER CHARACTERISTICS 


value at C, = 0 to complete Col. 4, 
Table II. Total drag coefficient, 
Cp,, at various C; values (and, hence, 


at various speed values) must include 
the corresponding induced drag as 
well as Ca, variations to give a com- 
plete result. Therefore, Col. 5 is the 
sum of values listed under Col. 2 and 
4, These results are plotted against Cz, 
values to give Fig. 3. It is interesting 
to note that Cp, at C, = 0 is the air- 
plane total drag coefficient in zero lift 
dive condition (terminal velodity dive). 

Knowing airplane drag coefficients 
throughout flight speed range, thp. re- 
quired for level flight may be computed 
as outlined in Table III. These ealeu- 
lations have been made with flaps and 
gear in retracted conditions. The C, 
values listed in Col. 2 are determined 
at required speeds by use of the equa- 
tion, 

_ 301x W _ 5,110 _ 
t SX V3 y3 

The Cp, quantities corresponding to 
these computed C, values are now read 
directly from Fig. 3 and entered under 
Col. 3. To complete Table III, thp. 
required (to maintain level flight at 
sea level) is caleulated from 

3 
Pp Seis Sa 
391 X 375 698 

The Thp. required is then plotted 
against velocity to give the power re- 
quired curve with both engines in op- 


Cc 








AS MODIFIED FROM FIG.165, REF 4 
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erating condition (see Fig. 4). 

To graphically determine maximum 
speed, rate of climb, and speed for best 
rate of climb, the power available at 
propeller must be computed and also 
plotted on Fig. 4. Engine full-throttle 
hp. curve is required for this caleula- 
tion, and will usually be obtained from 
the engine detail specification. For 
this study, the power curve will be 
considered to vary as given in Fig. 5. 
This curve represents variation of en- 
gine power delivered to propeller with 
engine speed. Percentage of this shaft 
hp. converted into useful tractive force 
(thrust) will depend entirely upon 
propeller characteristics. As a result, 
propeller diameter and pitch must be 
established before further calculations 
ean be undertaken. Bear in mind, that 
while engine-propeller combination 
characteristics are computed for a sin- 
gle engine, the resultant power values 
must be doubled to give complete power 
performance for twin engine opera- 
tion. 

Fixed pitch propellers used on the 
twin have been designed in accordance 
with the method outlined in Ref. 4— 
calculations required being as follows: 

The speed-power coefficient, C,, a 
basie parameter for propeller design, 
is obtained from 

.638 X Vines xX (p.4/po)/® 

C,= (bhp.)!/ x (N)?% (9) 

For sea level operation, as consid- 
ered herein, ps/p., the air density ratio, 
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mine value of propeller efficiency, », 
A sample calculation for Table IV 
made at an airspeed of 70 mph. is as 
follows: Three engine speeds likely to 
bracket a 70 mph. flight speed are 
arbitrarily assumed to be 1,800, 2,000, 
and 2,200 rpm. Corresponding engine 
powers are found from Fig. 5 to be , 
72.3, 80, and 87.5 bhp. The C, quanti- 
ties are now calculated at these speeds 
and powers from C,,, = 44.7/bhp.V5 
x N*/5, giving values of .945, .892, and 
.845 respectively. These C, and N 
values are plotted as Curve I of Fig. 7, 
To establish the second curve of 
TABLE II POLAR DRAG-FLAPS NEUTRAL Fig. 7, V/ND values at each of the 
above C, values are obtained from 
@ @ Fig. 6—.565, .538, and .512. With V 
and D known, corrected N values for 
each C, are found from 
V X 88 
D X (V/ND) 
- 70X88 __1,105 
corr 5.55 X (V/ND) V/ND 
to be 1,979, 2,060, and 2,160 rpm. 
These corrected engine speeds, when 
plotted against the C, quantities, give 
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is unity, and as such will drop out of 
the equation. Values for (bhp.)!/5 and 
(N)?/5 for maximum engine power 
condition may be read directly from 
Fig. 147 of Ref. 2 or Fig. 163 of 


Ref. 4. 
-638 X 168 

“a. 

Referring to Fig. 165, Ref. 4, a 
blade angle of 29 deg. at .75 rad. (by 
extrapolation) will give a propeller of 
maximum efficiency. Since the twin 
uses pusher propellers, these will be 
operating in air of reduced velocity as 
compared to free stream (airplane 
speed), because of the nacelle and 
wing structure being located ahead of 
them. Hence, in accordance with re- 
sults reported on p. 527 of Ref. 5, blade 
angle, 8, will be arbitrarily reduced 3 
deg. to a working angle of 26 deg. Sec- 
ond propeller parameter, V/ND, is also 
obtained from Fig. 165, Ref. 4, as 
1.025, while » is plotted as .80; how- 
ever, experience has shown that an 7 
of .75 is a likely maximum for fixed 
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pitch wooden propellers. Considering 
that - 
V X 88 
WxXD sd 
where V = 168 mph., and N = 2,600 
rpm., we find propeller diameter, D = 
5.55 ft., or 67 in. The characteristics for 
this propeller are given in Fig. 6, being 
identical to those plotted in Fig. 165, 
Ref. 4, except for the efficiency curve. 
Having determined propeller pitch 
and diameter, data for Table IV may 
now be ealeulated. First, propeller 
and engine performance must be estab- 
lished for various airplane speed con- 
ditions. These characteristics will be 
determined for the fixed pitch pro- 
peller in accordance with the method 
outlined on pages 161-2, Ref. 4. Since 
full throttle rpm. and power output 
will vary with plane speed, it is neces- 
sary to compute the engine speed cor- 
responding to each flight velocity to 
find the bhp. available to propeller. At 
the same time, the C, value as corrected 
for velocity must be obtained to deter- 


V/ND = = 1.025, 


us Curve 2 of Fig. 7. 

From the intersection of these two 
curves, true full throttle engine speed 
at 70 mph. is found to be 2,120 rpm., 
and corrected propeller C, to be .865. 
Referring to Fig. 6, propeller efficiency 
at this C, is .60. Engine output at 
2,120 rpm. will be 84.7 bhp. per engine, 
as indicated by Fig. 5. This power 
value must now be doubled (for twin 
engine operation), giving a total shaft 
hp. of 169.4 at 70 mph. This bhp. mul- 
tiplied by propeller efficiency, 1 = .60, 
results in 101.6 bhp. available to pro- 
pel the twin, as entered in Col. 7, 
Table IV. This same series of calcula- 
tions must be made for each velocity 
condition. The three engine rpm. val- 
ues assumed at the start of each com- 
putation should be increased by approx- 
imately 100 for every ten mile increase 
in plane speed. Naturally, the equa- 
tions for C, and Neorr will vary with 
each velocity condition considered. 

Work required to complete Table 
IV is probably the most tedious of the 
entire performance method. However, 
once the results are plotted as the power 
available curve on Fig. 4, maximum 
speed, rate of climb, and speed for 
best rate of climb may be readily de- 
termined. Maximum speed occurs at 
the intersection of power required and 
power available curves, since at this 
point the power necessary to maintain 
level flight speed equals total thp. 
available. Fig. 4 shows Vines to be 168 
mph.—as was computed from Cp x 


Maximum rate of climb will be ‘ob- 
tained at the speed or speeds giving 
greatest power differential between the 
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two curves. Between 94 to 100 mph.— 
the speeds for best rate of climb—80 
hp. is available for climb, permitting 
a maximum rate of climb of: 
bhps X 33,000 _ 80 X 33,000 _ 
a ee 
965 fpm. at sea level. (12) 

To determine climb rates at altitude, 
the power available curve must be ad- 
justed for engine power drop with 
density variation. Method of calcula- 
tion remains the same except for this 
single revision. In general, for flight 
conditions at less than gross weight, 
rate of climb will increase in propor- 
tion to weight reduction, and top speed 
will increase slightly because of a small 
decrease in induced drag. 





Performance, Single Engine 


For single engine performance con- 
dition, besides having only half the 
total power available, additional drag 
of the inoperative propeller (locked) 
plus drag because of yawed flight path 
of the airplane must be considered. 
We may then write the airplane total 
drag coefficient for the single engine 
operation conditions as: 


c Cc € 
9, 5. - ( 7 My as 


5 ae 


(x2. + “n, + “4, + 
Vs. Bg. Va.e. 
py) (13) 

The first parenthetical term has the 
value .0135 (from Table I). From Fig. 
160, Ref. 2, the negative thrust co- 
efficient for the locked propeller, T., 
is found to be — .0217. The negative 
sign may be ignored since it merely 
indicates a drag, rather than a thrust 
force. From the equation 

2T. X D? 
"ny Sw Gn 
the locked propeller drag coefficient is 
obtained as .0063. 

Assuming a maximum level flight 
speed of 100 mph. for single engine 
operation of the twin, the airplane C1, 
as determined from Eq. (2), is .511. 
Value of Co, corresponding to 

Van. 
this lift coefficient is calculated from 
Kq. (3) as .0118. Value of Ca, at 


Vs. &. 


C, = .511 is found from Fig. 2 to be 
.0073. 

_Yaw drag coefficient of the Grumman 
Widgeon—twin engine amphibian— 
has been calculated as .0062, based on 
245-sq.ft. wing area. Assuming the 
yaw drag of the twin to be half that of 
the Widgeon (since it has a more 
streamlined fuselage and no step or tip 
floats) Cp, for the twin becomes: 
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TABLE IL-THRUST HORSEPOWER REQUIRED 
FLAPS & GEAR RETRACTED 
BOTH ENGINES OPERATING 
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110 | .422 |.0286| 546 
.| 120 | .356]026I1| 649 
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TABLE IZV- THRUST HORSEPOWER AVAILABLE 



























































BOTH ENGINES OPERATING e 
0 @ @ @ 6 ® @ 
Vv |wro] cs | NR | N [BHP Ave THe, 
70 52 | 865| 60 |2120] 847 | 101.6 
so | 57 | 957] 64 | 2220] 88.2 | 112.0 
90 | 63 |1.065| 67 | 2265| 89.8 | 1203 
ioo | 69 |1.180} 70 | 2280] 90.3 | 126.4 
lo | 76 |1290] 72 | 2310} 91.5 | 131.9 
120 | 82 |1395| .74 | 2330] 920 | 135.3 
ao | 92 11595} 75 |2430| 952 | 1428 
160 | 1.00 | 1.775 | .75 |2540| 98.5 | 147.8 
igo | 1.08 | 1970 | .73 |2600] 1000 | 146.0 
+k 2 ee C, = 0135 + .0063 + .0118 + 
— Y ruin x Widg "5.8. 
as Using this unio one aaa 
, -taae T eee 


Twin 
Summing these values, total drag co- 
efficient for the single engine operation 
condition becomes: 





power required curves in the same man- 
ner as Tables II and III were deter- 
mined with both engines operating. Re- 
sults of Tables V and VI are plotted in 
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TABLE WI - THRUST HORSEPOWER REQUIRED 
"FLAPS & GEAR RETRACTED 
SINGLE ENGINE OPERATION 
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TABLE Y-POLAR DRAG- FLAPS NEUTRAL 


SINGLE ENGINE OPERATION 
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Figs. 3 and 4, respectively. As would be 
expected, because of the locked propel- 
ler of the inoperative engine and the 
yawed flight condition produced by the 
offset thrust of the operative engine, a 
considerable power increase is indi- 
cated by Table VI if level flight is to be 
maintained. At the time when least 
flight power is available, the most is re- 
quired for any given speed. 

Final set of caleulations—the power 
available during single engine opera- 
tion—is given in Table VII. Inspec- 
tion will show that the values given are 
the same for all propeller conditions 
as those presented in Table IV, but the 
bhp. and final hp. available are half 
the previous values, since one engine 
only is in operation. Data of this table 
are also plotted on Fig. 4, indicating 
& Vinae Of 103 mph., maximum rate of 
climb of 127 fpm., and speed of 80 to 
83 mph. for best rate of climb, single 
engine operation condition. Presenting 
the power curves for single and twin 
engine operation upon one graph 
shows very clearly the extreme loss in 
performance accompanying failure of 
one engine. Where low power is used 
—as is the case with the twin—a light 
wing loading (with its comparatively 
low induced drag at the slow speed 
accompanying failure of one engine) 
is most necessary if the plane is to 
maintain steady flight in this condition. 

Inspection of the C D, breakdown 


8.8. 

will show that, outside of the airplane 
component drag coefficient, induced 
drag coefficient has greatest value of 
any drag factor accompanying single 
engine failure. As indicated by Eq. 
(3), a high aspect ratio will lower the 
induced drag value. However, auto- 
rotation characteristics accompanying 
aspect ratios greater than eight are 
definitely undesirable for small com- 
mercial airplane types. 

Henee, it is apparent, that in the de- 
sign of twin engine personal aircraft 
either a low wing loading or a low 
power loading—if not a combination 
of both—is necessary when any degree 
of single engine performance is de- 
sired. 
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Mockup of 109-011 A-0 (Heinkel Hirth 011) turbojet, 
which Germans had near production stage at time of surrender. 


Design and Construction 


Of German 109-011 A-O Turbojet 


Late Nazi project had unique compressor embracing single-stage 
axial, single-stage diagonal, and three axial stages driven by two- 


stage turbine. 





war’s end was one of the most 

interesting of the German jet 
propulsion projects, the 109-011 A-O, 
first known in this country as the Hein- 
kel Hirth 011. 

Analysis of Air Materiel Command 
translation of captured German docu- 
ments shows that it is not quite either 
a true centrifugal or axial flow engine 
for its compressor has a front single- 
stage axial blade row followed by a 
diagonal compressor, then a conven- 
tional 3-stage axial flow unit, all on the 
same shaft. 

The double-skinned air intake hood 
serves to straighten the airflow for the 
first compression stage and to house the 
accessories, oil tank, and pumps, and 
to support the front of the engine 
cowling. The Germans had designed 
both warm air and electric heating 


Nives THE PRODUCTION STAGE at 
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methods for the leading edge of the 
hood to prevent icing. 

As the air leaves the first axial stage 
the annular passage is narrowed by a 
fairing around the shaft, which is at- 
tached to the diagonal compressor, the 
blades of which are of much greater 
chord than those of the other compres- 
sor stages. 

Compressor stator blades are used 
only in the final axial stages—one row 
each between the blade rows and three 
rows downstream from the final com- 
pression stage. 

In the annular combustion chamber 
most of the air is divided into two flows 
by an annular head piece, with a small 
portion going into the head piece for 
mixture preparation and combustion. 

Most of the air is led through two 
outside and inside rows of vanes at the 
end of the combustion chamber into the 


mixing chamber to attain the required 
temperature. The housing wall around 
the combustion chamber is protected 
against radiant heat by an annular in- 
sulator, around which is cireulated 
fresh air from the chamber. 

Fuel is fed into the combustion cham- 
ber by 16 injection nozzles equally 
spaced around the perimeter. Four ig- 
nition plugs—two on the lateral axis 
and two 45 deg. upward—are set in the 
same plane as the fuel nozzles, and pro- 
vision has been made for installation of 
two additional ignition plugs 45 deg. 
down from the lateral axis. The igni- 
tion sets consist of injection nozzles 
and special sparkplugs. 

The two rows of hollow turbine noz- 
zle vanes are cooled by air bled off 
through an annulus just aft of the final 
compression stage, this air being ducted 
between the combustion chamber and 
the rotor shaft, which is shielded by an 
annular insert. 

The 2-stage turbine is also cooled by 
the air bled from the compressor. Both 
disks have hollow pot-shaped vanes, the 
air being brought to the second stage 
through holes bored in the first stage. 
In both stages the air goes out through 
the blades. 
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An adjustable tail-cone bullet, sim- 
ilar to that used on the BMW-003, is 
moved by a piston inside the cone. 
Originally the 011 design called for 
adjustment of the bullet by throttle 
control, to control feed and drain pres- 
sure oil pipe, ‘but this was later 
changed to an electrically connectable 
magnetic cross-feed valve independent 
of the pilot rods. It is connected so 
that when switched off (line without 
power) it moves the bullet to operating 
or extended position and, when 
switched on, brings it to starting or 
retracted position. 

The front main ball bearing, which 
takes the axial thrust, is set just ahead 
of the diagonal compressor. A floating 
rod extends forward from it to drive 
the front axial compressor and, through 
bevel gears and shafts, the accessories. 
The rear bearing, set just aft of the 
turbine, is cooled as well as lubricated 
by oil under pressure. 

Accessories, located atop the engine, 
include a Reidel starter similar to that 
used on the Junkers Jumo-004 and 
BMW-003 turbojets; a Bosch or 
Siemens generator; Barmag pump; 
Knorr air compressor; and tachometer. 

The fuel system is controlled by the 
pilot’s throttle, which operates a 
Junkers constant speed governor to 
control supply and, thus, engine speed. 
Fuel goes from the tank through a filter 
to a Graetz low pressure pump, a 
double gear unit with two suction sides 





109-11 A-O Specifications and Data 


Thrust, static sea level at 10,200 rpm. 
Maximum rpm. 

Idling rpm. 

Starting rpm. 

Length, bullet retracted 

Length, bullet extended 

Max. diam. (at combustion chamber) 
Dry wt. (without accessories) 
Accessory wt. 

Total dry wt 

Exhaust gas temp. (mid-jet at nozzle) 
Exhaust gas temp. (at nozzle rim) 


Beak pyetare- Ge Niale aie helena cls ace -o-e sre) Siarazere 2,860 lb. 


Exhaust gas temp. (mid-jet, 6.5 ft. from ‘nozzle) 





independent of each other, as well as 
a pressure side, and with a circulation 
volume of approximately 792 gpm. for 
each pump side. 

From the delivery side of the pump 
the fuel is fed to the Barmag high pres- 
sure pump having an output of about 
820 gpm. at approximately 90 psi. Ex- 
cess fuel delivered by the low pressure 
pump is diverted by the high pressure 
unit and led back to the low pressure 
suction side by an overflow spring 
valve. 

The high pressure pump fuel is de- 
livered to the governor, from which 
two annular pipes feed to 16 fuel in- 
jection nozzles in the combustion cham- 
ber. A pressure valve in one of the 
annular pipes prohibits fuel from en- 
tering the combustion chambers with- 
out reaching the pressure necessary for 
operation. 

Lubricating oil tanks of 12.6-qt. ea- 
pacity are on the lower part of the ac- 
cessory support on either side of the 


pump set, which consists of a deliv- 
ery and two return units. An additional 
return pump is set behind the rear 
bearing. 

Oil is gravity-fed from the tanks to 
the delivery pump which sends it 
through a filter to a collector. Circula- 
tion is at a rate of 9.24 gpm. All bear- 
ings in the accessory case and the two 
main bearings are lubricated bf the 
collector, which is under operating 
pressure, through two distributor pipes. 
Gears and the bearing of the front 
axial compressor are centrifugally lu- 
bricated, while bevel gears are spray- 
lubricated. 

Oil from the gear case runs back into 
the tank; that from the bevel gears is 
drawn off by one of the two return 
pumps, the other drawing used oi! 
from the front main bearing. Oil to 
operate the tailcone bullet is taken from 
behind the filter by the governor pump 
and led again into circulation for ecool- 


ing. 














1. Front axial rotor 
2. Diagonal rotor 
3, 4, 5. Third, fourth, fifth rotors 
6. Air intake hood 
7. Main shaft 
9, 10. Guide grids 
. Triple grid 
. Pump drive shaft 
. Floating rod 
. Front main bearing 
. Connection for fuel pipe 
. Arrow-shaped ring (nozzle ring) 
18. Air flows between compressor and, 
turbine 
. Housing wall 
. Circular chamber 

















Cutaway drawing of 109-011 turbojet. 


. Guide grip in front of naee wheel 

. Circular chamber 

. Annular cool air gap 

. Injection nozzles 

. Cool air passage to guide grids 

. Fastening flange 

. Connection for lubricant pipe 

. Guide grids between turbine rotors 
30. Turbine rotors 

. Cool air holes 

. Cool air holes 

. Rear main bearing 

. Thrust nozzle housing 

. Cool air connection 

. Ventilation tube 

. Pressure measurement place 








38. (Not shown—not identified) 

40. Thrust nozzle sleeve 

41. Piston rod 

42. Pressure cylinder 

43. Piston 

44, Piston rod bearing 

45. Mixers 

46. Scoops 

47, 48. (Not shown—not identified) 

49. Lubricant pump set 

50. Front compressor housing 

51. Vertical shaft 

52, 538. Bevel gears 

54. Drive connection for turbine’s exten- 
sion shaft 

55. Starter 
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Airview of A. V. Roe Canada, Lid., plant at Malton, Ont., a suburb 
of Toronto. This wartime plant has been turned over to Hawker- 


Avro Interests 


ORR 


Siddeley subsidiary to conduct research, development, and produc- 
tion of both military and commercial planes. 


Start Canadian Production 


aircraft manufacturing industry 
is the British company, Hawker- 
Siddeley Aireraft Co., Ltd., which has 


N treat to the North American 


’ set up a Canadian subsidiary, A. V. 


Roe Canada, Ltd., at Toronto. To op- 
erate as an independent unit of the 
Hawker-Siddeley group, the company 
will produce commercial and military 
aircraft of its own and will design and 
manufacture gas turbine and jet en- 
gines. 

Establishment of this Canadian 
branch is part of the British policy of 
decentralization of industry to parts of 
the British Commonwealth and Empire. 

A. V. Roe Canada, Ltd., starts op- 
erations in the Dominion in the war- 
time government factory of Victory 
Aircraft, Ltd., which produced Laneas- 
ter and Lincoln four-engined bombers 
at Malton, 17 mi. northwest of Toronto. 
It has taken over all the buildings and 
equipment of Victory Aircraft on a 
lease arrangement with the Canadian 
government whereby Avro, if it makes 
a profit after paying all usual com- 
pany taxes, shares that profit on a 
50-50 basis with the Canadian govern- 
ment. 

A feature of the arrangement for 
establishment of A. V. Roe Canada was 
the stipulation that the company would 
develop its own research, design, and 
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By JAMES MONTAGNES, Canadian Correspondent, “Aviation” 


British de-centralization program inaugurates Western Hemisphere 
research, design, and manufacture of military and commercial 


craft. 





production staffs in Canada. To this 
end, designers from the British com- 
panies of the Hawker-Siddeley group 
have come to Canada, headed by E. H. 
Atkin. They are training a staff of 
designers from among young Dominion 
engineers who previously had little op- 
portunity in Canada. Designing staff 
is now engaged on work for four- 
engined transports, a twin-engined mil- 
itary trainer, and a jet propelled 
fighter. 

The company is wholly-owned by the 
Hawker-Siddeley interests. Its presi- 
dent is Sir Roy H. Dobson, a director 
of the Hawker-Siddeley Co. Vice- 
president and general manager is W. N. 
Deisher, formerly general manager of 
Fleet Aircraft, Ltd., Fort Erie, Ont., 
and assistant general manager is F. T. 
Smye, who was assistant aircraft pro- 
duction director in the wartime Muni- 
tions Supply Department, Ottawa. 
Canadian industrialists are on the 
board of directors as advisors. 

The Malton plant covers 224 acres, 


has a floor area of more than 1,000,000 
sq. ft., and was designed as one of the 
most modern airplane factories in the 
Empire. Before being taken over by 
the Canadian government for upward 
of $4,000,000 in 1942, for the produc- 
tion of Lancaster and later Lincoln 
bombers, it was owned by National 
Steel Car Corp., and produced Lysan- 
der, Yale, Harvard, Hampden, and 
Anson training and combat aircraft for 
the RCAF. 

A. V. Roe Canada has retained some 
800 of the 9,000 men and women work- 
ing at the plant at peak production of 
Lancasters. It hopes to eventually em- 
ploy about 1,500 persons, and it will 
endeavor, where possible, to hire those 
who worked at the plant during the 
war. It operates on a 44-hr. week for 
the shop and 40-hr. week for the office, 
while designers currently are working 
a 6-day week. 

First major order is for the RCAF. 
Five Tudor II freighters are being 
built for the air force for use as troop 
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transports, freighters, or ambulance 
planes. The Tudor II is an adaptation 
of the Lincoln bomber, five of which 
were partially completed before orders 
were cancelled. The job of manufac- 
turing the Tudor II is not an all-out 
conversion job on the Lincolns, only 
the wings of the Lincoln being con- 
verted for the Tudor II. The remain- 
der of the aircraft will be entirely new 
design, based partly on that of the 
Tudor II being built in England by 
the Hawker-Siddeley group. 

The Tudor II is to be powered by 
four of the Rolls Royce Merlin 68s 
(rated at 1,770 hp. each) which pow- 
ered the Lincoln. The fuselage is 11 
ft. in dia. and has a floor area of 574 
sq. ft. Its 4,020 cu. ft. is entirely free 
from restrictive members, with the re- 
sult that. a wide choice of interior lay- 
out schemes is available. The aircraft 
will have a cruising speed of from 200 
to 250 mph., with top speed of 320 
mph. at 20,500 ft. Fuel tanks hold 
3,300 gal., giving a maximum range of 
4,100 mi. 

The freighter Tudor II being built 
for the RCAF has a specially strength- 
ened floor area 914 ft. wide and 5714 
ft. long, giving a capacity of 3,500 cu. 
ft. This floor is protected by %-in. 
plywood which is easily replaceable if 
damaged. Many tiedown points are 
provided for securing freight. Freight 
door is 5 ft. 8 in. high and 9 ft. 4 in. 
wide. As an ambulance, 48 stretchers 
can be carried, with additional seats 
for sitting cases and medical officers. 


ee 


As a transport the aircraft will carry 
60 men; as a freighter it will take a 
9-ton payload. 

As a passenger transport, the Tudor 
II has seating arrangements for 60 
inter-city flight passengers, 40 passen- 
gers daytime on long trips, and 22 
night passengers in berths on long 
flights. As a passenger liner the air- 
craft is claimed to have a range of 
1,850 mi. at 230 mph. at 20,000 ft. with 
60 passengers, or 2,450 mi. at same 
speed and altitude with 40 daytime or 
22 nighttime passengers. 

While A. V. Roe Canada is currently 
tooling for production of the Tudor II 
freighter for the RCAF, it plans to 
build’ 15 or more of the aircraft for 
commercial sale as passenger or freight 
aircraft in North and South America. 
No commercial orders are at present 
on hand for the aircraft, however. 
RCAF freighters are expected to be in 


_ production early next year. 


In addition to the Tudor II work, 
the company has some reconversion 
orders for the RCAF, including one 
Laneaster for photographic survey 
work, also some smaller aircraft con- 
version jobs. 

Design staff has started on two other 
RCAF orders, one for a twin-engined 
crew trainer, which will embody all the 
lessons learned by the RCAF in its 
twin-engined Anson and Cessna trainer 
work during the war. The other order 
is for a jet-propelled fighter. 

In connection with the jet-propelled 
fighter, the company has recently taken 


over the government-owned Turbo Re- 
search, Ltd., and has moved the staff 
to its Malton factory, setting up a spe- 
cial turbine engine section. This group 
is now at work on a gas turbine engine, 
which is nearing the finished design 
stage and is to be produced at the 
Malton plant. The engine will be used 
in the jet fighter the company is de- 
signing for the RCAF. 

Aside from the RCAF orders, the 
company has no other aireraft busi- 
ness on the books, nor has it any defi- 
nite plans as yet for commercial air- 
eraft production, except for the Tudor 
II. The company took over the Victory 
Aireraft plant in Dec. 1945, and it is 
still organizing its setup, changing the 
plant over for the RCAF design orders 
and tooling operations for the Tudor II 
and conversion orders. 

While the company is one of a 
group, it is being given full freedom 
of operation. Except on the Tudor II, 
i€ will be able to compete in all markets 
with aircraft of its own design, in the 
same way that other companies in the 
group are able to compete. Use of 
American nomenclature is planned. 

At the same time it will interchange 
knowledge with other companies of the 
group on all phases of aircraft design 
and production. This will be important, 
for instance, on design of the jet-pro- 
pelled fighter, since the Gloster Meteor, 
first jet-propelled aircraft to fight on 
the United Nation’s team, was designed 
and built by one of the Hawker-Sid- 
deley group. 


Fuselage jigs being set up for production of Tudor Il freighter being built for RCAF, Com- 
pany is also starting design work on both power plant and airframe of jet propelled fighter. 
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‘ FTER design of a rotor blade has 

; A been established, next important 

step is construction of the blade 
so as to embody all features and de- 
velop the predicted structural charac- 

teristics. In actual blade design, it is 


usually the practice to perform some 
preliminary construction of various ele- 
‘ ments, which are then tested to deter- 
mine whether they possess the desired 
characteristics. 

Blade construction in general use 
consists of a single tubular spar— 
straight or tapered—of high strength 
steel. Wood ribs are attached to steel 
collars, in turn affixed to the spar by 
spotwelding or other means. A solid 
wood leading edge (serving primarily 
a ballasting function) is attached to 
the ribs, and a plywood leading edge 
is then assembled to the blade frame 
for approximately the first 30% of 
chord length. The entire blade is then 
covered with fabrie or plywood, and 
the surface finished so as to weather- 
proof the material and reduce air re- 
sistance resulting from skin friction. 

Blades are checked for weight uni- 
formity and balance (radial) at least 
twice during construction—first upon 
completion of frames, at which time 
ballast required is added to bring all 
blade frames to standard balance, for 
a single rotor (experimental) or for 
a given production model. (Usual non- 
uniformities of weight and balance re- 
sult from variances in the spar, wood 
used in ribs and leading edge and in 
other details. It is good practice to 
check spar weights and C.G. locations, 
if a number of spars are available, 
and group those units of most uniform 
weights into sets for blades. Check of 
ribs and leading edge weights, in some 
cases, is also helpful in reducing frame 
ballasting.) Final check of weight and 






AVIATION, September, 1946 






PART Ill 


By PAUL H. STANLEY, Chief Engineer, Autogiro Company of America 


Presenting additional rotorcraft design criteria, Author Stanley 
discusses important considerations of blade construction, radial and 
chordwise balance, and the not-too-well-known—but highly effect- 
ive—Cierva method of blade tracking. 





balance, with final ballasting (often 
in the form of additional dope sprayed 
on underweight blades) is made after 
blades are completed. Final balancing 
should not be done until blades have 
had a chance to dry out properly, since 
a set of “green” blades, in perfect 
balance, when “finished” and ready to 
go up on a ship, may develop a notice- 
able condition of unbalanee—a once 
per rev roughness—a week or so after 
they have been. installed. 

First feature established in a new 
rotor blade design, in which samples 
are constructed and tested, is that of 
chordwise C.G. location. In a blade 
of rectangular planform, with fairly 
uniform weight distribution, one sam- 
ple panel (consisting of complete con- 





struction in the chordwise sense—in- 
cluding spar, two ribs (usually), cover, 
and panel finish as will be applied to 
final blade) is generally sufficient to es- 
tablish the desired chordwise C.G. loca- 
tion. In a tapered blade (of either 
step taper or straight taper) where 
blade weight per unit radius usually 
decreases toward the tip, it is advis- 
able to make three sample panels, 
representing typical locations along the 
blade radius. 

Computations of the weight and 
C.G. locations of blade elements con- 
stituting the design are first made for 
the chordwise sense, and if these pre- 
liminary figures indicate, ballast in the 
required amount (in the form of steel, 
brass, or lead, either as strips or ex- 











Fig. 1. Diagrammatic representation of balanced sample blade panel. 
Shown are dimensions used for calculation of chordwise C. G. location. 





















Table |—Locations and Factors for Corrective Incidence Check 
(Rectangular Blades of 40.25 Ft. Dia.) 


Rib Number 


Summation of incidence correction factors (=F) 


Distance from 


Incidence cor- 

rective factor 

(from Fig. 4) 
4.98 


Radius (from 
yp Bacon a of 
rotation) 


BE 
a 


LESSRNss 
ROWMON AD 


(Incidence of any section above zero lift (23015 airfoil) = incidence of chordline + 1.2"deg.) 





truded shapes conforming to the actual 
leading-edge contour) is specified for 
the panel. The panel is then con- 
structed, and data obtained as to 
chordwise C.G. demonstrated in this 
panel. With the weight of panel and 
its actual C.G. location known, it is 
then a simple calculation to determine 
the correction of leading edge ballast- 
ing. 

Because of small dimensions involved 
and low moment of inertia of panel (or 
complete blade), determination of 
C.G. location in the chordwise sense is 
a rather delicate operation. The follow- 
ing method, developed by the writer, 
has been used with considerable success 
for some ten years: A pair of flathead 
serews are set into the blade at the 
desired chordwise C.G. location, with 
each screw extending the same distance 
below the lower blade surface and 
screw head slots parallel to the blade 
span axis. A metal knife edge is then 
set up on a flat, level surface, and the 
screw head slots are placed over the 
knife edge. Friction of the slots on 
the knife edge is just sufficient to hold 
the blade in the balanced position when 
C.G. is directly above the knife edge. 


By taking dimensions corresponding to 
this equilibrium position, it is then 
easy to calculate the position of the 
blade C.G. with respect to the leading 
edge, and then make final calculation 
of the amount of ballasting required. 
Fig. 1 shows, graphically, the balance 
aspects of a sample blade panel, with 
dimensions used in ealeulations to de- 
termine chordwise C.G. as balanced, 
and also dimensions used in the caleu- 
lations to determine the ballast required 
to bring the C.G. to the desired loca- 
tion of .25C. This panel was 8 in. long, 
had 1.265-ft. (154 in.) chord, and air- 
foil thickness ratio of .15, giving a 
thickness of 24 in. at .25C. It is as- 
sumed that the C.G. is 14 in. above the 
lower surface of the airfoil, that the 
serews extend } in. below the lower sur- 
face, and that the weight of panel as 
originally made is 1.904 1lb.—.238 
Ib./in. 

It is found that the panel balances 
with trailing edge 2.245 in. above the 
knife edge, and that the trailing edge 
is $ in. above the lower surface of the 
blade at .25C., with chordline level. 
Chordline is therefore raised 1.370 in. 
at the trailing edge above its position 











Fig. 2. Actual sample blade panel in state of balance on knife edge. 
(Leading edge ballast not added; C.G. well aft.) 


directly over knife edge. By simple tri- 
angulation (assuming cosine of angle 
of tilt = 1.0, and sines = tangents), 
it is found that blade C.G. is .197 in, 
aft the desired location, or at .263C., 
as follows: 

Angle of chordline—1.350/.75C = 
121. C.G. is displaced aft .25C, a 
distance (14 + 4) X .121 = .197 in, 
and .197 in. = .197/15.125 = .013 C. 

Since screws were inserted at .25C., 
actual C.G. location is (.25 + .013) = 
.263C. It is proposed to add lead bal- 
last strips inserted in the solid wood 
leading edge of soft maple to bring 
C.G. to the desired location of .25C. 
With lead at 706 lb./ceu. ft. and soft 
maple at 44 lb./eu. ft., additional 
weight per unit volume obtained by re- 
placing soft maple with lead, is (706 — 
44) = 662 lb./cu. ft. = .383 lb./eu. in. 
Assume a lead strip, 4 X 4 in., is added 
at leading edge. Change of blade 
weight/in. run is then Ap = .383/ 
(8 x 4) = .012 lb./in., or .096 lb. for 
total blade. Also, additional weight of 
.096 lb. will be added at an average of 
.01C., so that with ballast added, new 
condition of chordwise C.G. will be 
(1.904 x .263) + (.01 x .096) = 
(1.904 + .096)X = (.49904 + .00096) 
= 2.0 X. New C.G. location, X = .25¢. 

With addition of strip of 4 X 4 in. 
lead ballast in leading edge, it will be 
found that trailing edge of sample 
panel balances % in. above the knife 
edge, with screws at .25C. An actual 
sample panel in balanced condition is 
shown in Fig. 2. This panel has as yet 
received no ballast, and chordwise C.G. 
location is considerably aft of the de- 
sired point. ; 

With rib design and spacing estab- 
lished and ballasting determined to 
give correct chordwise C.G. location, a 
number of tests are then made of the 
elements entering into blade construc- 
tion. While physical properties of the 
steel tubular spar are usually well es- 
tablished, it is customary to have all 
spars come sufficiently oversize so that 
small coupons can be cut from each 
end, from which Rockwell or Brinnel 
tests are made to check that the mate- 
rial develops the proper physical prop- 
erties. In a new design of spar involv- 
ing multiple step-downs or a new taper, 
it is the practice to cut a sample spar 
into sections, both axially and trans- 
versely, to obtain a dimensional check 
at various locations. Pull-tests are also 
made of specimens taken from this spar 
at various locations. 

The spar is attached to the rotor 
hub by some type fitting usually at- 
tached to the hub proper through the 
drag hinge. Proper design of this fit- 
ting, its attachment to spar, and super- 
structure attachment to spar and fitting 
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so as to avoid stress concentrations 
(resulting in fatigue failure) requires 
careful consideration. While reduc- 
tion of the above requirements to prac- 
tice has resulted in some detail differ- 
ences as developed by different design- 
ers, in most cases the fitting has taken 
the form of a long female sleeve at- 
tached tightly over the spar root end. 
At the sleeve outboard end, provision 
to avoid sudden change of section and 
consequent stress concentration may 
take the form of a long taper in out- 
side sleeve diameter down to a wall of 
less than s% in.; or it may consist of an 
increase of inside diameter of the 
outer end of the sleeve; or as in one 
ease, the incorporation of rubber be- 
tween spar and sleeve. These latter 
units are united with a series of taper 
pins, bolts, clamps, or other means to 
assure a good mechanical joint, with 
minimum reduction in original strength 
of spar and sleeve, and minimum op- 
portunity for stress concentration. It 
is also considered good practice to have 
blade superstructure (usually of con- 
siderable stiffness, especially at the 
blade root) extend one foot or more 
in-board the end of the female sleeve, 
since this tends to bridge over the 
potential point of stress concentration 
at the outboard end of the sleeve. 
Spar finish is important from the 
standpoint of its effect on endurance 
limit—resistance to reversed bending— 
and for a number of years it has been 
the practice to obtain spars with a cen- 
terless ground outside diameter, and a 
“gun-barrel” finish inside diameter. 
(Effects of finish on endurance limit 
are discussed in Refs. 1, 2, 3, and 4.)* 
Effect of corrosion fatigue is also bad, 
and, as soon as spars, sleeves, and ribs 
of a set of blades are assembled, it is 
good practice to lacquer the assembled 
units, thus eliminating any corrosion 
tendencies which might be present. 
Backus*® also discusses in consider- 
able detail the effect of different types 
and locations of attachments for steel 





* All references are collated at end of 
his article, page 70 



























Fig. 3. Application of static test load to sample panel from rotor blade. 


collars holding ribs to the rotor blade 
spar. While these tests were made 
from the standpoint of autogiro spars, 
it is considered that the fundamentals 
established by the investigation are 
generally valid, especially if, in a hub- 
driven helicopter, the blades are com- 
pletely plywood-covered, giving high 
stiffness in the plane of rotation, and 
thus limiting any spar stresses (and 
reversal thereof) in this plane. The 
following conclusions with respect to 
fatigue life of spars, using different 
types of attachments, are taken from 
this report’: 

“1, Undamaged tube—indefinite life. 

“2. Welded or drilled on neutral 
axis or soldered—indefinite life. 

“3. Welded or drilled at 35 deg. to 
neutral axis—indefinite life. 

“4, Welded or drilled at 50 deg. to 


neutral axis—125 flight hr. of maxi- 
mum stress plus an indefinite life at 
heavy stress conditions. See comments 
below (under ‘New Designs’). 

“5. Welded or drilled at extreme 
fiber—perhaps 50 flight hr. at maxi- 
mum stress plus indefinite life at heavy 
stress conditions. This type especially 
is critical from a number of secondary 
contributing causes since the primary 
relationship between applied stress and 
fatigue limit is practically a coinci- 
dence. 

“New Designs. It is considered that 
in rotor blades the possibility of spar- 
failure from a combination of average, 
constant, and repeated stresses, iso- 
lated extraordinary stresses, manufac- 
turing imperfections, imperfect mate- 
rial, or abuse, may be definitely elim- 
inated by the attachment of collars to 





Table II—Example of Cierva's Corrective Incidence Method Applied to Set of Blades Shown in Table | 








Blade 1 Blade 2 Blade 3 
Incidence Incidence Incidence Incidence Incidence Incidence 
Incidence above above Incidence above ®@ above Incidence above above 
as read, zero lift, zero lift X as read, zero lift, zero lift X as read, zero lift, zero lift < 
Rib deg. (I) deg. {e) factor, (IoF) deg. x3 ) deg. (Io) factor, (IoF) deg. (I) deg. (Io) factor, Ga) 
Re 3.8 5.0 24.9 5.38 26.8 4.15 5.35 26.6 
RES 4.07 §.27 22.6 4°10 5.30 22.7 4.0 5.2 23 .2 
RE 3 .87 5 .07 19.9 3.8 5.00 19.6 3.97 5.17 20.3 
| ere 4.02 5.22 18.9 3 .97 5.17 18.7 4.28 5.48 19.8 
SEBO BIR 3.78 4.98 15.8 3.67 4.87 15.4 3.8 5.00 15.9 
ee. scaeusaes 3.70 4.90 13.4 3.8 5.00 13 .6 3.8 5.00 13.6 
eee 3.75 4.95 33.1 3.70° 4.90 11.0 3.73 4.93 11.1 
0.0 easton ae 3.43 4.63 3 .67 4.87 8.6 3.80 5.00 8.8 
BW se «sisinteeieare 3.57 _ 4.77 3.62 4.82 6.3 3.73 4.93 6.5 
MU. ricwiece APSA 141.0 142.7 144.8 
Average Io 5.03 


Correction (to average Io of 5.00) is 


i‘ 3 ais 
—2 min for blade 1; —5 min. for blade 2; and — min. for blade 3; or, as blade 1 is within oe a (2 min.) of desired 
setting, leave it at 5.03 deg., and oles incidence 3 min. in blade 2, and 8 min. in blade 3 
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the spars in the plane of rotation which 
is the nearest approximation of a neu- 
tral axis. This most favorable condition 
of fabrication can be enhanced greatly 
by the employment of spars with weil 
polished surfaces adequately protected 
against corrosion.” 


A number of rib and fitting tests 
are made, in which the elements are 
subjected to what is considered the 
worst combination of load to which 
they will be subjected in actual use. 
These tests consist of application of 
axial load to fittings holding ribs to 
spar (simulating centrifugal load trans- 
ferred from blade superstructure to 
spar), a torsion load applied to fitting 
and rib and fitting in combination (if 
torsional moment is developed in 
blade), loading to test a section of 
frame as applied to spar (Fig. 3), also, 
an internal pressure test of a section of 
rotor blade superstructure is conducted. 
This latter test consists of the construc- 
tion of a small panel (18 to 24 in. long) 
to the blade design, and sealing the 
ends airtight. A gage is fitted to this 
panel, accurately indicating internal 
pressures up to approximately 10 psi. 
An inlet for air pressure (a tire valve 
serves well) is provided, air pressure 
is gradually applied until failure oc- 
curs. This test is extremely useful in 
pointing out weak points of detail de- 
sign, where, by negligible increase of 
weight of some superstructure elements, 
these defects may be corrected, or their 
combination so modified, so that a con- 
siderable increase in strength results. 
In a rotor blade, it is considered that 
the sample panel should withstand at 
least 5 psi. (720 lb./sq. ft.) to give a 
satisfactory superstructure. (Last test 
of this nature made by writer developed 
some 9 psi. resistance to internal pres- 
sure on panel tested.) 


In the manufacture of rotor blades, 
it is extremely important that the theo- 
retical airfoil to which the blade is de- 
signed be reproduced accurately. This 
is so because of a number of factors, 
chief: one being that the rotor blades 
-are of relatively small chord (under 2 
ft. in most cases) and a given linear 
discrepancy is of considerably greater 
error in function of chord than on a 
wing the size of a fixed-wing craft. 
Also, at the high speed at which the 
blade tips work (of the order of 400 
mph. on the tip of the advancing blade 
in high speed flight), any non-uniform- 
ities creating turbulence adversely af- 
fect performance. At these speeds, sur- 
face finish is also quite important, and 
in one case, in tests of a rotor and rotor 
starter system, a 2% increase in rotor 
rotational speed was obtained by sim- 
ply improving surface texture of blade 
finish. This 2% increased rotor rota- 
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Fig. 4. Cierva blade-incidence factor for 
rectangular planform unit. 


tional speed represents a reduction in 
power required to 94% of that origin- 
ally absorbed at original rotational 
speed. 

Assuming the conditions that the 
blade as made was carefully jigged 
when ribs were attached to the spar, 
there was no shifting of ribs during at- 
tachment, theoretical contour of the air- 
foil has been attained uniformly in all 
blades, and that finish of all blades is 
uniform, then the blades of the rotor 
will track—maintain the same angle 
B for given azimuth angle y with re- 
spect to plane of rotation—at all tip 
speed ratios. However, due to slight 
manufacturing errors, it has so far been 
found that there is often sufficient non- 
uniformity of blade incidence that, at 
p. = .5, blades of approximately 40 ft. 
dia. may be out-of-track as much as 1 
ft. at the tip. 

Cierva recognized that non-uniform 
incidence would often exist in a set of 
blades and derived a method of cor- 
rection for this condition, based on 
average incidence of a blade element 
and its effective moment about the 
flapping hinge. This method assumes 
that, if a rotor tracks perfectly for 
p = 0, it will track perfectly at all 
speeds. The assumption is entirely 
correct, except where chordwise warp- 
age occurs in an individual blade, 
changing the blade moment coefficient. 
With the relatively thicker airfoils now 
in use for rotor blades, it is considered 
that this possibility of chordwise warp- 
age is considerably reduced, thus giv- 
ing higher probability of track 
throughout the speed range for a set 
of blades set to incidence by formula. 

From Cierva’s data, a graph (Fig. 
4) has been constructed, giving the ef- 
fectiveness of blade incidence (from 
zero lift) in’ function of blade radius 
from the centerline of rotation. (Fig. 
4 is for a blade of rectangular plan- 
form. Corrections must be made to 
factors—ordinates when blade is of 
non-rectangular planforni.) A series 
of incidence readings (usually nine) 
are obtained at approximately equal 
increments of radius from the first full 
length rib in the region of the blade 


tip, to approximately 30% of the blade 
radius. From these readings (obtained 
with the blades at approximately the 
flight setting desired) and the airfoil 
characteristics, the incidence above zero 
lift is obtained at each station. These 
values of incidence above zero lift are 
then multiplied by the appropriate 
factor (from Fig. 4), and the summa- 
tion of zero lift-incidences multiplied by 
factors is then obtained. Average in- 
cidence above zero lift is the foregoing 
summation divided by summation of 
factors. With average incidence above 
zero lift of each blade in a rotor known, 
all blades can be brought to the same 
average zero lift incidence or same 
angle above average zero lift incidence 
by appropriate corrections. 

As an example, a rectangular plan- 
form blade of 20.125-ft. (241.5-in.) 
radius from centerline rotation, and of 
NACA 23015 airfoil (whose zero lift is 
with chordline at — 1.2 deg.) will be 
considered for a demonstration of 
Cierva’s corrective incidence method. 
Table I gives the locations on the blade 
to be used in measuring actual inci- 
dence, the location in percent radius, 
and finally, the factor from Fig. 4 cor- 
responding to the given radius for a 
rectangular blade. Table ITI gives a set 
of readings from three typical blades, 
their incidences above zero lift, inci- 
dences multiplied by factors, summa- 
tion of products (incidences multiplied 
by factors), average incidences and 
finally, correction to each blade to give 
the desired average incidence (5.0 
deg.). 

In blades with no chordwise warp- 
age, setting of incidence by the fore- 
going method will usually give a rotor 
of satisfactory tracking. As previously 
stated, in blades with considerable 
chordwise warpage, which alters mo- 
ment coefficient of the airfoil, it has 
been found that the method does not 
work too well; also, that if blades with 
this type warpage track at one tip 
speed ratio, they will not track at 
others. While the correct cure for this 
condition is to rebuild the blades and 
eliminate the warpage, there may be 
reasons why this cannot be accom- 
plished. The next best cure is then to 
set blades by trial and error until rea- 
sonably satisfactory tracking is ob- 
tained at that speed at which the air- 
eraft generally operates, and to keep 
as close as possible to this speed in all 
operations. 
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AIRCRAFT ACOUSTICAL PROBLEMS 
AND POSSIBLE SOLUTIONS 


PART III* 


By K. R. JACKMAN, Chief Test Engineer, Consolidated Vultee Aircraft Corp. 


gine speed and power, Fig. 24 in- 
dieates the noise spectra obtained 
in averaging the center and side read- 
ings in the bare Sound Cabin No. 2, at 
12 in., PTC from the R-1830-94 engine 
source. An increase from 550 hp/en- 
gine at 1800 rpm. (V, = 610 ft./sec.) 
to 690 at 2200 rpm. (V. = 750 ft-./ 
sec.) indicated an increase in overall 
noise level from 116 to 120 db, and 92 
to 97 db at the 1200-2400 cycle octave. 
Using the Harvard charts given in 
Report No. OSRD. 1543 the predicted 
overall sound level based 


[ens now to the effects of en- 


On the basis of tests run with the new sound cabin testing tech- 
nique, Author Jackman discusses effects of engine speed and 
power; engine location; soundproofing materials; calculation of 


sound spectra; and ground noise. 





cloth (0.085 lb./sq. ft.) and a light 
earpet (.15 lb./sq. ft.). Only the first 
and second octaves, covering frequen- 
cies up to 150 cycles, are affected by 
the change of engine speed from 1700 
to 2000 rpm. Using the same cabin, in- 


sulation, and engine-propeller combina- 
tion and maintaining the engine rpm. 
constant at 1800, the changing of the 
hp./engine from 600 to 1340, by vary- 
ing the manifold pressure,’ gave the 
noise spectra shown in Figure 20B. 


It will be noted that the 
overall level increased from 





on Region A would be 
104—-1723+3= 
102.3 to 108.3 db at 1800 
rpm. and 107.3 to 113.3 db 
at 2200 rpm. It is possible 
the reverberation in the 
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105 db at 600 hp./engine 
to 110 db at 1340 hp. Again 
QA. referring to the Harvard 
' charts for V, = 550 ft./ 
sec. the overall sound level 











bare sound cabin may ac- 


a= based on Region A at 600 
“eli hp./engine at 12 in. PTC 











count for some part of the 
10 db discrepancy between 
theory and test. Part of 
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this excess may be attrib- 
uted to the fact that the 


+ 3 + 3 = 1013 to 1073 
; AY db. At 1,340 hp. the cal- 
sibs Westie Th culated level is 100 — 12 





es Ps emacs | eed ute calculated to be 103 — 1.7 
iinet 
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150-600 eps. band is ap- 
proximately of the same 


a ) + 3 oe 3= 106.3 to 112.3. 


12-7345 In Fig. 26A another 





intensity as the lower fre- 
queney bands. The Har- 


comparison is made of the 
noise spectrum existing in 





vard charts would indicate 
approximately 5 db overall 


Sound Cabin No. 1, with 
Suntan trimeloth and ear- 





noise level rise, whereas 
Fig. 24 results indicate a 


pet, and at PTC of 12 in. 
from the two noise sources 
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4 db rise. 
Fig. 25A indicates the 


already described. Again 
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effect of engine speed vari- 
ation at a constant 1,340 
hp. on the Wright R-3350 
engine and 16-ft. 2-in. dia., 
4-blade propeller combina- 
tion at 12 in. PTC from 
Sound Cabin No. 1 with 
Seaman “Suntan” trim- 














it is evident that the 
- a ae. ane Wright R-3350-23 engine 
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Fig. 25A 


From Fig. 26B may be seen the 
composite effects of the R-1830-94 ex- 
haust outlet direction and propeller ro- 
tation relative to Sound Cabin No. 1 
with soundproofing. The test location 
facing the exhaust and with the No. 


4 propeller “blade impact” hitting the’ 


cabin high above the floor level indi- 
cated approximately 3 db overall sound 
level and 6 db at the 1200-2400 cycle 
octave band above the location away 
from the exhaust and with the No. 1 
propeller “blade impact” hitting the 
cabin near the floor level. 

In Fig. 27A the use of the Sound 
Cabin No. 1 near the R-3350-23 engine 
propeller combination resulted in the 
same overall sound level whether at 
left or right of the engine, inasmuch 
as the exhaust outlets occur on each 
side of the nacelle. 

Using the No. 4 XB-32 engine, Fig. 
27B indicates the sound level at the 
center of Sound Cabin No. 1, covered 


with Suntan trimeloth and carpet; first, © 


when the cabin is in the plane of the 
propeller in normal test location; and 
second, when it is 25 ft. aft. The first 
location, duplicating the propeller 
“slap” of the fuselage at 12 in. PTC 
indicated an overall level of 105 db, 
whereas in the second location the air- 
borne noise of the combined propeller 
and exhaust gave an overall level of 
102 db. 
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Figs. 28, 29, and 30 present some 
typical soundproofing installations and 
their relative attenuation of the low 
and high frequencies. In each ease, the 
bare sound cabin has been tested as a 
“yardstick” to which may be compared 
all acoustical setups shown on a given 
graph. It is of interest to notice the 
close agreement of the sound levels of 
the bare cabins at the standard 12-in. 
PTC to the PB4Y-2 power plant. The 
R-1830-94 power plant noise given on 
Fig. 28 as 126 db overall, 122 db at the 
75-150 eps. octave, and 113 db at the 
1200-2400 eps. octave was reduced by 
the .032-in. 24ST skin and 1-in. deep 
Z stringers at 6-in. spacing, with 24-in. 
beltframe spacing, to 117 db overall, 
115 db at the 75-150 eps. octave, and 92 
db at the 1200-2400 eps. octave. 

Presence of the bare cabin, there- 
fore, indicates a sound reduction of 7 
db at the 75-150 eps. octave and 22 db 
at the 1200-2400 eps. octave. 

The theoretical weight law curves of 
a single impervious septum in the Har- 
vard Report No. OSRD. 1543 indicates 
that an .032-in. 24ST sheet with a sur- 
face density of 0.47 lb./sq. ft., should 
attenuate the basic level by 32 db at 
1200 cycles and 38 db at 2400 cycles. 
It is obvious that the average of these 
two weight law values, or 35 db, is con- 
siderably above the 22 db obtained by 
test, without increasing the sheet sur- 











Fig. 25B 


face density to compensate for the 
stringer stiffening effect. 

Some interesting soundproofing ef- 
fects are noted in Fig. 28. The addi- 
tion of the absorptive effect of 0.085 
Ib./sq. ft. Seaman Suntan trimcloth to 
the bare cabin lowered the overall level 
approximately 4 db, that is it reduced 
the noise intensity in the cabin by 60%, 
even though no such overall reduction 
from an absorptive trimcloth can be 
expected with acoustical materials 
whose surface densities are less than 
0.50 lb./sq. ft., according to the Har- 
vard tests. Another vital comparison 
was made on Sound Cabin No. 1, that 
of changing from the conventional 
“Magic-Skin” type of vinylited mus- 
lin impervious septum (.040 lb./sq. ft.) 
to the Convair patented “V-Film” sep- 
tum (.009 lb./sq. ft.) everything else 
remaining the same. Fig. 28 shows that 
the 0.22 lb./sq. ft. insulation using 
“V-Film” is actually more efficient by 
2 db throughout the spectrum than the 
0.27 lb./sq. ft. soundproofing using the 
heavier “Magic-Skin”. 

In Fig. 29A the 0.20 lb./sq. ft. in- 
sulation using l-in. XM-PF Fiberglas 
(.125 lb./sq. ft.) on the stringers, with 
Suntan (.085 lb./sq. ft.) trimeloth over 
the beltframe at 234 in. from the skin, 
and carpet, reduced the overall level 2 
db, and 10 db at the 1200-2400 cycle 
octave. Installing two layers of 1-in. 
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Fig. 28 


XM-PF Fiberglas; one over the belt- 
frames and covered with Suntan; the 
other covered with a “Magic-Skin” 
(.040 lb./sq. ft.) over the stringers, 
giving a total surface density of 0.39 
lb./sq. ft., indicated an overall sound 
reduction of 9 db, and 22 db at the 
1200-2400 cycle octave in the carpeted 
Sound Cabin No. 1. 

Using the same bare cabin but at 12 
in. PTC from the R-3350-23 engine 
propeller as indicated in Fig. 29B, gave 
an overall level of 109 db, 107 db at 
the 75-150 cycle octave, and 81 db at 
the 1200-2400 cycle octave. By apply- 
ing the Suntan trimcloth and 1 in. of 
XM-PF Fiberglas, totaling a surface 
density of 0.20 lb./sq. ft., the overall 
level was reduced 3 db, the 75-150 cycle 
octave 4 db, and the 1200-2400 cycle 
octave approximately 10 db. 

There are several more acoustical 
surprises shown in Fig. 30A, using the 
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original calibration Sound Cabin No. 
1. By changing from a porous but 
napless “Hlavaty No. 5454” trimeloth 
(.030 Ib./sq. ft.), 2-in. XAA-PF Fiber- 
glas, and two “V-Films”, with a 0.17 
lb./sq. ft. surface density, to the same 
insulation faced with soft absorbent 
Suntan trimeloth (.085 lb./sq. ft.) and 
a surface density of 0.22 lb./sq. ft., the 
overall sound level was reduced by 4 
db, the 75-150 cycle octave by 5 db, and 
the 1200-2400 cycle octave by 7 db. 
Several airlines are at present using 
a .022-in. thickness of ‘“Panelyte” 
board as an impervious layer between 
l-in. layers of XAA-PF Fiberglas 
batts. Two “V-Film” layers are used 
to separate the alternate 14-in. Fiber- 
glas layers as shown in Fig. 30A. This 
installation weighs 0.33 lb./sq. ft., but 
is acoustically not as satisfactory at 
overall levels by 3 to 5 db as a previ- 
ously described insulation, less Pan- 


elyte, in which the two XAA-PF Fiber. 
glas layers were separated by a 1-in, 
airspace and which weighs only 0.22 
lb./sq. ft., or two-thirds as much. 

Acoustical tests in the newer Sound 
Cabin No. 2 are just starting but those 
shown in Fig. 30A indicate again that 
the application of a soft interior trim 
(.085 lb./sq. ft. Suntan) will lower the 
overall sound level by 5 db and from 
4 to 12 db throughout the spectrum ir- 
respective of the Harvard claims to the 
contrary. The addition of 1 in. of 
XAA-PF and XM-PF under this trim- 
cloth, raising the insulation density to 
0.17 lb./sq. ft., made no further change 
in the overall noise level but lowered 
the 1200-2400 cycle octave by an addi- 
tional 8 db over the trimmed cabin or 
13 db from the bare cabin values. 

Any empirical method of estimating 
noise levels in aircraft in flight would 
be of little value as isolated tests, un- 
less an attempt were made to compare 
these results with those now in vogue. 
The overall level and that in the low 
frequencies are based primarily on the 
propeller tip velocity (ft./sec.), the 
horsepower per engine, and the mini- 
mum propeller tip separation (db in 
inches). The OSRD report states that 
comparison between estimated and 
measured data (taken to 1943) show 
that the Harvard charts can be de- 
pended tpon for the most part, to esti- 
mate levels to within + 3 db. 

Fig. 31 shows as (A) on the left the 
dimensional layout of Cabin No. 1 ad- 
jacent to the P&W R-1830-94 engine 
(PB4Y-2). On the right as (B) a 
similar layout shows the Wright 
R-3350-23 installation (XB-32-#2) ad- 
jacent to the same cabin. 

In Fig. 32 are shown the steps nec- 
essary to compute the sound levels in 
the bare and soundproofed Sound 
Cabin No. 1, first with the P&W 
R-1830-94 sound source, and then with 
the Wright R-3350-23 source. The re- 
sults of these calculations are plotted 
on Fig. 33. , 

In the more conventional installa- 
tion (PB4Y-2) the estimated overall 
level of 107 db was 9 db below the 
measured levels in the bare and sound- 
proofed cabin. The remainder of the 
spectrum differed in the same manner, 
the calculated attenuation between bare 
and soundproofed cabin at the 1200- 
2400 cycle octave of 16 db was con- 
siderably above the 10 db obtained by 
test. 

In the XB-32 installation, involving 
dual-turbo exhausts per nacelle, the 
estimated and measured sound levels 
were in fair accord, using the Harvard 
calculations. Again, however, the avail- 
able attenuations at the higher fre- 
quencies were considerably less than 
those computed. This is an important 
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region in which the calculations should 
be the more accurate, inasmuch as the 
articulation and speech frequencies ex- 
ist, as previously stated, in the region 
of the 1200-2400, and 2400-4800 cycle 
octaves. 

The most recent acoustical applica- 
tion of Sound Cabin No. 2 at San 
Diego is shown in Fig. 34. The engine 
test stand, mounting a P&W R-2800-C 
engine and a 12-ft. 2-in. 4-bladed Ham- 


PBA? Forse Pear. 


4. 


Fig. 31 


ilton Standard propeller, is unique in 
that it is the first full-scale installation 
of the Convair “exhaust jet ejector” 
cooling system or the “nozzled exhaust 
jet augmentor” as it is sometimes 
called. With the cabin in its true low- 
wing configuration, adjustment is pos- 
sible in the propeller tip-fuselage clear- 
ance from 1 to 25 in. and the cabin may 
be moved fore and aft 44 in. to check 
bulkhead stiffening effects. 


The acoustical developments using 
this direct test approach, substantiated 
by the tests just described, are expected 
to be as startling in saving weight for 
maximum acoustical attenuation as the 
Sound Cabin method of testing is over 
the old laboratory methods. 

New material developments are not 
expected to solve the current airline 
demand for quieter and more comforta- 
ble airplanes. No miraculous “fluff” 





ESTIMATION OF SOUND SPECTRUM 


I. OCTAVE SOUND LEVELS IN REGION A (0-150 CPS) 
PRATT & WHITNEY R-1830-94 ENGINE. 


ENGINE GEAR RATIO <0 . PROPELLER TIP 


PROPELLER TIP VELOCITY 682 FT./SEC. 
FROM FIGURES 4A AND 4B: 


a - RARE CARIN 
* §S 
G66 3. 
0 ---- 0 
j0.45 10 
6.26 0.05 


TOTALS: 


1. 1-1/2" PLYWOOD FLOOR 
2. WINDOWS 

3. .032 SKIN 139 
4. 2-1/2" PLYWOOD BLKDS 94 
5. PASSENGERS (3) 


b - SOUNDPROOFED CARIN 
CARPET NO. 8 +15 LB. /SQ. FT. 
1" XMPF, SUNTAN TRIMCLOTH 


** 6=54+W W! 

3.9 io, 

-68 .125 44 

6.45 .125 44 6.32 


FLOOR 
. SIDES & CEILING 
+ BULKHEADS 


S$  xl04 %xt0? Sr 
| FLOOR Bere GO EL DOOES 
« WINDOWS 10) 
SIDES & CEILING 139 
« BULKHEADS 94 
- PASSENGERS (3) 


ESoy 


3150. FROM FIG.7: REDUCTION IN REGION 
=s ty 


=s a3 
rs t3 





2000 RPM, 
HAMILTON STANDARD PROPELLER BLADE 6353-A-18, 11 FT. 7 IN. DIA. 


SOUND LEVEL IN REGION A: 


II. OCTAVE SOUND LEVELS IN REGIONS B (150-2200 CPS) and C (1200 CPS *% UP) 


7104 x10’ $7, 


0.15 15 
1200 


ESay «, aera oe JOCTAN 
=o7, §55. FROM FIG. 7: REDUCTION IN REGION B: 6.1 DB/OCTAVE 


Fees 5900. FROM FIG. 8: REDUCTION IN REGION C: 3.6 DB/OCTAVE 
3 


USING 0.S.R.D. NO. 1543 METHCD 


R-3350-21A ENGINE AND SOUND CABIN NO. 1 


R-1830-94 ENGINE AND SOUND CABIN NO. 1 


I. OCTAVE SOUND LEVELS IN REGION A (0-150CPS) 


700 HP. 


CLEARANCE 12 IN. 


ENGINE GEAR RATIO 0.35. 


WRIGHT R-3350-21A ENGINE. 
CURTISS FLECTRIC PROPELLER BLADE 1016-4C4-18, 16 FT. 


1800 RPM; 1070 HP. 


8 IN. DIAMETER. 
PROPELLER TIP CLEARANCE 12 IN, 


PROPELLER TIP VELOCITY 550 FT./SEC. 


105 DB 


FROM FIGURES 4A AND 4B: 


SOUND LEVEL IN REGION A: 105 DB 


II. OCTAVE SOUND LEVELS IN REGIONS B (150-1200 CPS) AND 


C (1200 CPS AND UP). 


STs 
.0010 . 0001 
o (0 0 
+139 0167 
5 00047 


14047 .01685 78 99.5 


SAME AS R-1830-94 ENGINE AND SOUND CABIN NO. 1 
CALCULATIONS. 


* $ SURFACE AREA, SQ.FT. 
6 STRUCTURE DENSITY, LR. /SQ.FT. 


t, TRANSMISSION COEFFICIENT AT 1000 CPS 
tz TRANSMISSION COEFFICIENT AT 3000 CPS 


@ 1 ABSORPTION COEFFICIENT AT 1000 CPS 


@&3 ABSORPTION COEFFICIENT AT 3000 CPS 


Sa SURFACE DENSITY OF DURAL, LBs/SQ.FT. 
W SURFACE DENSITY OF TREATMENT, LB. /SQ.FT. 


(E = 16) 


N 7,x104 
st “oc10 
48 5 


51 0.08 


St. Say So 
Cole i we 
-001390 97.5 125.5 
-000019 66 85 

-- pd 15 
-001421 222.5 285.5 


B: 9 DB/OCTAVE 


200,000. FROM FIG.8: REDUCTION IN REGION C: 10.8 DB/OCTAVE 


W! SURFACE DENSITY OF TREATMENT MINUS TRIMCLOTH, LB. /SQ. FT. 
NE ATTENUATION AT 3000 CPS FOR 9.020 DURAL AND NO TRIM, DB, 
St SURFACE DENSITY OF TRIMCLOTH, LB. /SQ. FT. 

4Nz3 CORRECTION TO BE APPLIED TO Na» DB. 

N3 ATTENUATION AT 3000 CPS FOR ot 


‘VEN DURAL AND TRIM, DB. 
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will keep out the roar of the ever-in- 

LOCKHEED "LODESTAR" creasing power of tomorrow’s air- 

ENGINE WARM-UP planes. But the materials we now have, 

Cc properly applied—possibly by the 

a a “inner-cabin” or thermos bottle prin- 

a, eB : . 

ai. a ciple or by other very practical meth- 

Ne. Ref. :- ods now in development—will make a 

eta O.S.R.D.No.1323] great difference in passenger “annoy- 
WRIGHT "CYCLONE" G-205 A ew Apr-10,1943 | once” and “fatigue.” 


: ° ° =~ —-*, : wn . 
One engine running, microphone near tire dept. man Sect.4 The basic Sound Cabin information 


sonnel 4'aft of Her plane, 20°41 ine 2 : 
pense iting iia ie eee has been freely discussed to aid others 
8-1650 rpm-21'm-p. in the aircraft industry to understand 


C-2000 rpm-20m.p. fetes sain <n en this new testing tool and possibly to 

OA. 75 150 300 600 1200 2400 4800 Up promote the use of other cabins to ex- 

: pedite the advent of “luxurity” in air- 

LOCKHEED P-38 craft. It is requested that any criticism 

ENGINE WARM-UP or comments on the results of the above 

research be transmitted to the writer 
to aid him in this program. 

hel 1323 Another phase of the aircraft acous- 

Apr:10,1943 | tical problem is the one concerned with 

shee meee eo A ind comparing the intensity and spectra 

jiridehdemnniaa es of various aircraft sound sources met 

of propeller pie a0’ om engine today on the flight line. This is im- 

A-1250 rpm -I5"mp. portant both to the test engineer in 

B-2200 rpm-24"m-p. standardizing an economical ground 

C-2500 rp 50 mp £fe- Octaves en test procedure using the Sound Cabin 

OA 75 150 300 600 1290 2400 4800 Up principle of acoustical comparisons, 

a and also to the plant safety engineers 

CONVAIR "PB4Y-2 and management in protecting flight 

, personnel against the intense, and 

“> sometimes destructive, sounds existing 

salen Ref. :- at airports and in experimental areas. 

“CONVAIR™ Fig. 35 indicates some interesting 

Piaiagt . ~ Fey 946 spectra obtained by Harvard and Can- 

vair adjacent to current types of en- 


R&W. R-1830-94 ENGINE No.1 alta 5308 png vated 
Ham. std. 7 Gam. 3-bld. propeller gines during “warm-up” on flight lines. 


9:/6 9.r:--microphone 25' lett of € nacelle The nearly horizontal spectrum or 
A-1600 rpm (500 ?)-30'att prop. “white noise” throws considerably more 
8-2000 rpm (700 B)-30'aft prop. energy into the higher frequencies than 
iis tics wel p ee rin Olives originally believed to be the ease. Inas- 


600 1200 2400 4800 ; ‘ 
OA. 75 150 300 600 1200 2400 4800 Up much as the higher frequencies are the 


: : page more annoying and fatiguing, consid- 

TRACED BY AR |. Sexes Sneee rn slag Bhs gh Operation erable research must yet be done by 

enone as. _Aithesesiosa sa acoustical engineers to reduce the up- 
|= CONSOLIOATED VULTEE AIRCRAFT CORPORATION | “=™™ || per octave intensities. 

evan Rnd ' With the advent of the Sound Cabin 

Fig. 35 (above) Fig. 36 (below) method of saving flight time, comes also 

a desire to know more about the noise 

field around a typical reciprocating 


Overall Soulndlevels /DB. \ REW. IR 1830 - 94, L I 
Overall Sound Levels=120 F4{ fra Prop engine. Fig. 36 gives such a survey 
\ \ a (Vee 1609 we around an outer (No. 1) engine nacelle 
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N 
PB4 bs 0.649, Engine |No.T= 600. RPM Scusi Pattern PB4Y-2 No. 649, EngineNo.1 


ic bhgne eed y of a PB4Y-2 airplane consisting of a 
\ | ; y P&W R-1830-94 engine rotating an 

ee Os Gi fs 11-ft. 7-in. 3-bladed propeller at a gear 
B c ratio of 0.56. The propeller hub was 

P . N x at a height of 9 ft. 11 in. above the 
5) hard-surfaced taxi strip and the micro- 

phone locations were at a Sound Cabin 
height of 9 ft. 8 in. The plane was lo- 
cated at least 100 ft. from and at an 
angle to any large reflecting surfaces. 
The noise survey, which undoubtedly 
contains much ground-reflected sound, 
looks quite different from the hypo- 
thetical propeller noise ‘conditions pro- 
duced approximately 10 yr. ago at the 
NACA Langley Field laboratories by 


R1830-94 Noise Surve R1830+94 Noise Survey E. Z. Stowell and A. F. Deming 
Ground Test Oct. 1\194: round Test Oct.1]194 (NACA Report No. 526). 
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ANTI-FRICTION BALL BUSHING DEVELOPMENT 


GIVES GREATER EFFICIENCY IN LINEAR MOTION 


ECENTLY DEVELOPED, Thomson In- 

dustries’ ball bushing for linear 
motion offers interesting possibilities 
in design of various aircraft installa- 
tions by affording advantages and 
economies comparable with those ob- 
tained with ball bearings in rotary mo- 
tion. 

Featuring low starting- and running- 
friction, the ball bushing is intended to 
permit smaller, less-expensive motive 
drives, gears, and linkages, and afford 
reliable higher operating speeds, with 
less servicing. 

Three or more oblong cireuits each 
earries balls in one of its straight sides 
in bearing contact between inner sur- 


face of the sleeve and the shaft, and 
in this portion of the track the load is 
rolled along on the balls. In the re- 
mainder of the circuit, the balls are 
free to roll in clearance provided in the 
sleeve. 

Between the sleeve and the shaft, a 
retainer is interposed to guide the balls 
in the proper path and prevent them 
from falling out when the bushing is 
removed from the shaft. Shaft diame- 
ter determines the number of ball cir- 
cuits. Felt seals are provided in the 
ends of the bushings to retain lubricant 
and exclude foreign matter by sweep- 
ing shaft of dust and dirt. Bushing 
sizes vary from % to 4 in. 














Cutaway and phantom aspects of ball bushing for linear motion. Island retainer for 


guiding balls is attached to housing. 
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Inset shows details of ball loading and return. 





FOR BETTER DESIGN 





Novel Landing Gear Shock-Absorber Unit 
Teams Rubber Spring With Compressed Air 


EATURING AN INGENIOUS shock-ab- 

sorbing device, Firestone Aircraft 
Co.’s new package-unit landing gear— 
strut, wheel, tire, and brake—is in- 
tended to eliminate maintenance and 
repair factors, and last the life of the 
plane. No telescoping tubes, oil valves 


Shown here is gear in extended position, with 
strut depicted in partial section. Spring- 
action rubber cylinder is now at full length 
to absorb force of landing impact. Com- 
pressed air, serving to hold gear extended, 
improves efficiency of shock absorbing unit. 


Inflation Valve 


Absorption 
Unit Assembly 


a=” Compressed Air 


or compartments, or packing glands 
are embodied in the design. 

Housed within the strut, the light- 
weight shock absorber comprises a 
spring-action natural rubber cylinder 
filled with compressed air, serving to 
cushion the initial impact of landing. 
And rings of friction material around 
the outside of the cylinder act to con- 
trol recoil for smooth taxiing over 
rough ground. 

Designed for craft under 3,000 Ib., 
the assembly meets all CAA require- 
ments for overload landing impacts. 


overload impact. 





Firestone package-unit landing gear for 
under-3000-/b. craft. Eliminating telescop- 
ing tubes, oil valves and compartments, and 
packing glands, it uses compressed air as 
fluid medium. Inflation valve is seen on strut 


body. 


Gear in extreme deflected position under force of maximum 
Spring-action rubber cylinder is tightly 


compressed and, with friction-material rings, forms effective 


braking surface against strut wall to cushion impact and re- 
strain reaction for elimination of bounce. Only occasional check 


of air pressure is required. 


Rubber Spring 


Friction Material 


Compression Tube 


Absorption 
Unit Assembly 





Inflation Valve 


Compressed Air 


Rubber Spring 
‘Friction Material 


Compression Tube 
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CONDUCTED BY FRANK ROCKETT 


C-47 RADIO MODIFIED 
FOR SINGLE-PILOT OPERATION 


SPECIAL RADIO SYSTEM, planned 
particularly to combat communi- 


eations and weather difficulties 
“south of the border”, has been de- 
signed and installed in a Douglas C-47 
of the Mene Grande Oil Co., Venezuela, 
by Southwest Airmotive Co. Still 
wearing the war paint of an AAF 
troop carrier, the plane was flown to 
SAC’s hangar at Love Field, Dallas, by 
V. “Red” Irwin, veteran Mene Grande 
pilot, who outlined his radio problems 
to Carl Fox, Southwest’s radio chief. 

Because he often flies alone, Irwin 
wanted his radio control box on the 
pédestal for one-man fingertip opera- 
tion from the pilot’s seat. Installed, 
this pedestal arrangement includes re- 
ceiver audio selectors and filter 
switches, ADF azimuth, and volume 
controls. The radio altimeter was 
placed on the instrument panel. So 
that he won’t have to work overhead in 
rough weather, Irwin requested that 
the volume for his low frequency re- 
ceiver be among units on the pedestal 
box. This receiver is spot crystal con- 
trolled on six channels, automatically 
tuning it to the Mene Grande Company 
frequencies. 

All frequencies of the auxiliary 
transmitter, modified for a 70w. out- 
put, are loaded into the overhead fixed 
aerial, The 100w. Collins transmitter 
is used with the trailing aerial only. 
Modified especially for the plane, the 
Collins is erystal controlled on ten 
channels. Also the output system was 
modified to improve trailing antenna 
operation, The radio frequency current 
indicator was moved to the overhead 
panel to permit proper antenna length 
adjustment. 

The auxiliary and Collins transmit- 
ters, the ADF and receiver equipment 
are located in the second bay behind the 
co-pilot. VHF and radio altimeter are 
mounted in the tail of the ship. 

Fox also designed and built a ground 
station from the C-47’s old liaison set 
for operation on 110v. ac. With this 
unit at the Mene Grande field, Irwin 
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Fingertip control for several units combined in one panel on control 
pedestal help overcome difficulties of rough weather solo flights. 





may now make direct contact with his 
“home base”, whereas previously he 
had to contact a station several hun- 
dred miles distant. The liaison receiver 





V. “Red” Irwin, (left), Mene Grande Oil Co. pilot, checks radio system devised for Douglas 


also is erystal controlled against drift. 
Fox supplied spare coils for plugging 
in to convert the unit into a low fre- 
quency transmitter for ADF homing. 


C-47 by Carl Fox (right), Southwest Airmotive radio chief. System was designed for jungle- 
hopping operations which Irwin often flies without co-pilot. Between them is pedestal radio 
contro! box, with audio selector switches, range filter switches, and volume controls. 
Mounted between engine controls and instrument panel is ADF azimuth. 


8k 











New fen-placer short-haul passenger-or-cargo KH-2 being engineered by Kellett features 
external engine placement, thus permitting maximum utilization of cabin interior space. 
Operating cost studies are said to indicate that passengers initially would pay rates 


comparable to those charged for taxicab trips of equal distance. 


is expected to fly soon. 


AAF version, XR-10, 


Kellett Developing 
10-Place Transport ‘Copter 


Twin-engine 11,600-Ib. passenger or cargo craft planned for feeder- 
line operations is to mount coaxial intermeshing rotors. Featured 
will be maximum use of cargo space, also ease of maintenance and 


serviceability. 





port helicopter capable of offering 

service on a par with present fixed- 
wing short-haul airliners, Kellett Air- 
craft Corp., North Wales, Pa., is now 
‘engaged on the KH-2, a ten-place co- 
axial-rotor craft. 

Passenger and cargo versions of the 
KH-2 are being engineered. Fuselage 
is to be of all-metal monocoque con- 
struction, with 10-passenger cabin fea- 
turing adequate luggage space, over- 
head parcel racks, soundproofing, and 
controllable ventilation. 


LT AN EFFORT to produce a trans- 


As a cargo transport, the craft is 
to have 530 cu. ft. of unobstructed 
space, with loading at truck-floor level. 
Full utilization of the nose and co- 
pilot compartments for cargo is to 
provide adequate loading trim for max- 
imum use of the main cargo compart- 
ment. 

Data on the ’copter is given as fol- 
lows: Overall width 69 ft. 4 in.; overall 
length 65 ft.; overall height 19 ft.; 
rotor disk loading 3.14 lb./sq. ft.; 
power loading 10.55 lb./hp. Two Con- 
tinental R-975-17 engines of 550 hp. 


each are to be mounted in streamlined 
nacelles at each side of the fuselage, 
Driving mechanisms for the six-blade 
intermeshing rotors are to be carried 


‘within external, faired shafts, thus per- 


mitting maximum utilization of cabin 
space. 

The transport model is planned for a 
gross weight of 11,600 lb., 8,658-Ih. 
empty weight, 2,942-lb. useful load, and 
maximum fuel capacity of 180 gal. 
Based on these figures, performance is 
to include a 118-mph. top speed, 90- 
mph. cruising speed, 180-mi. cruising 
range, and an absolute ceiling of over 
15,000 ft. 

Kellett has worked out cost per pas- 
senger-mile and per ton-mile figures to 
cover a wide range of operations. For 
the former consideration, costs are set 
at approximately 10.8¢ over 10 mi, 
6.5¢ over 80 mi., 6.4¢ over 100 mi., and 
6.3¢ over 100 mi. For cargo work, 
costs are estimated as about 78¢ over 
25 mi., 69¢ over 50 mi., 65¢ over 100 
mi., and 63¢ over 150 mi. 

Following ATA formulas, these costs 
figures are based on: 11,600-lb. gross 
weight; 100% load factor on 10-pas- 
senger version; 2,000-lb. payload for 
cargo model; fuel for 150 mi.; one 
pilot; 2,400-hr. utilization yearly; fuel 
consumption based on engine maker's 
sfe.; 90-mph. cruising speed; and 3- 
min. allowance for starting and stop- 
ping rotors. 

It is to be possible to refuel and 
work on the craft’s power plants, and 
electrical and cabin heating systems, 
without need for special facilities. 
Cowlings are to be of the two-piece 
type fitted with quick-disconneet latches 
to provide complete access to each 
nacelle, including accessories, lower 
tfansmissions, main shock struts, and 
all servicing key points. Conveniently 
located walk-ways are to provide acces- 
sibility to the rotor hubs and to the 
blade linkage of the craft. 


Cargo Model Data 


Volumes 
Total cargo volume 
Main compartment 
Nose pemeetnes . 
uxiliary py ay 
Dimensions of 


Minimum height 
imum, h t 
Dinsaudions ¢ of 


Average rr 
Dimensions of Auxiliary Compartment 


” 4 in. 


AVIATION, September, 1946 










ined 
age, 
lade 
ried 
per- 
abin 


ora 
8-lb. 
and 
gal. 
2 is 
90- 
sing 
over 


pas- 
3 to 
For 
» set 
mi., 
and 
ork, 
over 
100 


20sts 
TOSS 
pas- 

for 

one 
fuel 
ker’s 
d 3- 
stop- 


and 
and 
ems, 
ities. 
riece 
ches 
each 
ower 
and 
ontly 
eCes- 
the 


PB MAPW Noo atin cn 
BESBRSs sibs FB 


a) 
& 








FLYING SQUIPMENT 





AERO-FLIGHT REVEALS 
ALL-METAL TANDEM TWO-PLACER 





Artist's sketch of new Aero-Flight all-metal two-place tandem personal senger. Airplane is designed for high speed of better than 175 mph. 


plane shows craft to have Mustang-like lines. Interesting is large tear- 
drop canopy, which hus separately opening panels for pilot and pas- 


. 


appreciably higher than that of 

any similarly powered craft, a 
new two-place low-wing personal plane 
is now being prepared for first flights 
by a newcomer in the industry, the 
Aero-Flight Corp., of Buffalo, N. Y., 
of which James K. Nagamatsu is presi- 
dent. 

Although the company has not yet 
released many details on design, per- 
formance or fabrication, awaiting re- 
sults of the prdving period, it reveals 
that the craft is designed for a top 
speed of over 175 mph. on an 85-hp. 
fuel injection Continental C-85-12J 
engine. Despite this high top speed, 
design caleulations indicate that land- 
ing speed will not be too high to use 
the plane for training purposes. Serv- 
ice ceiling is given as 16,500 ft., and 
range as 700 mi. Present plans call for 
installation of a fixed pitch propeller 
and necessary instrumentation for con- 
tact flying on the standard model, and 
also constant speed prop and blind 
flying instruments on the de luxe 
version, 


[) nm to have a performance 
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Flush riveting and completely retractable tricycle landing gear will 
contribute measurably to craft's speed performance. 


Initial data given on high-performance 85-hp. personal plane now 
being proven by new Buffalo, N. Y. manufacturer. Stated to feature 
easy maintenance through simplified fabrication, craft is expected 
to be in production by latter part of this year. 





In order to provide maintenance sim- 
plifieation, all-metal construction is 
utilized throughout, including fabrica- 
tion and covering of control surfaces 
and slotted flaps. Flush riveting of 
all exposed surfaces is featured. Wings 
and tail surfaces are of full cantilever 
design, while the fuselage is a semi- 
monocoque structure stated to contain 
a minimum of bulkheads and stringers 
in order to facilitate large-scale pro- 
duction. 

Seating is tandem, with pilot and 
passenger enclosed under a long bubble- 
type canopy. Each cockpit is to have 
a separate hatch opening from the left 
side. Front pit is provided with stand- 
ard instrumentation, also toe brakes 


and master brake lever for parking, 
while the rear cockpit contains con- 
trols and throttle. 

Landing gear is to be of the com- 
pletely retractable tricyele type with 
steerable nose wheel. Main landing gear 
is fitted with Hayes wheels and hy- 
draulie brakes. 

Although no retail price has yet been 
announced by Aero-Flight, the com- 
pany believes the cost will be at least 
comparable, probably less, than other 
two-place all-metal craft in the 85-hp. 
class due to the fact that it has been 
designed from the start for large scale 
production. Production is scheduled 
to start this fall following completion 
of flight tests of the prototype. 
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Careful attention paid to streamlining on Baumann 250 Brigadier is 
evident in this artist's sketch of new four-five place executive 
transport. Scheduled to fly in November, craft is designed for a 


Small Pusher Transport 
Readied by Baumann 


Scheduled for early flight testing is new all-metal four-five place 
executive craft planned for 170-mph. top speed on two 125-hp. 
Continentals. It's noted that engine placement will make for easier 
accessibility and also enhance ground safety. 





LANNED as a light four-five place 
executive transport, the new Bau- 
mann Brigadier 250, featuring 
pusher engines, is now under construc- 
tion at Roscoe, Cal., with the proto- 
type scheduled to make its first flights 
by November, according to J. B. Bau- 
mann, company president. Mr. Bau- 
mann’s previous aviation connections 
have been as research and design engi- 
neer for Lockheed, and as founder and 
chief engineer of Mercury Aircraft. 
To be fitted with two 125-hp. Con- 
tinentals, the Brigadier has been de- 
signed for a top speed of 170 mph., 
150-mph. cruising speed on 65% throt- 
tle, and landing speed of 60 mph. 
Other performance figures, predicted 
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on a gross weight of 3,200 lb., in- 
clude 1,250-fpm. climb, 18,000-ft. ceil- 
ing, and range of 600 mi. Estimated 
sales price of less than $10,000 FAF is 
based on production of at least 100 
eraft yearly. 

Engines are to be mounted forward 
of the wing’s main beam, which is to be 
at approximately 30% of the chord. A 
4-ft. chrome molybdenum extension 
shaft will connect each prop to the 
engines. It’s stated that forced draft 
cooling, induced by a venturi exhaust 
augmentor, will sufficiently serve the 
engines while on the ground during 
warmups and while idling. Hydrauli- 
eally controlled 74-in. variable pitch 
props are to be used. 


170-mph. top speed on its pusher 125-hp. Continentals. Mr. Baumann 
states that pilots actually would be seated approximately at door's 
forward hinge point, and not opposite side of door as indicated here. 


Mid-wing configuration and posi- 
tioning of the engines will make the 
latter particularly accessible for re- 
pairs or checking, states the company. 
Loosening of six Dzus fasteners will 
permit dismounting of the engine cowl- 
ing forward of the wing and make en- 
gine accessories readily available. Fuel 
tanks are to be located in the fuselage 
behind a firewall set aft of the luggage 
compartment. Alternatively, the tanks 
could also be located, though with less 
accessibility, in the wing roots. Land- 
ing gear, of Baumann design, will be 
of electrical retractable tricycle type. 

Fuselage design is such that the floor 
level is to be but 20 in. from the 
ground. A door, on the left hand side, 
is to give direct access to the 50-in. 
wide rear seat. It will be possible to 
get to the front seats while in flight 
by means of a 10-in. wide aisle. Safety 
in event of a wheels-up landing is to 
be provided by use of a heavy main 
beam in the bottom of the forward 
portion of the fuselage. 

Pusher mounting of the engines, it’s 
said, will provide a further safety fea- 
ture in diminishing the likelihood of 
passengers or service crews being in 
the prop areas while the engines are 
running. These zones are to be further 
“safetied” by extending radio antenna 
from each wingtip to each horizontal 
stabilizer. 
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FLYING BQUIPMENT 





BRITISH EYEING PROP-JETS 
FOR NEWLY TESTED AIRLINERS 


plans for utilizing gas turbines on 

airliners in the near future is evi- 
dent with word that two of that coun- 
try’s latest transport craft, now flying 
with reciprocating power plants, have 
been designed to take prop-jet engines. 
The new craft—both with four engines 
—are the intermediate-size Miles M 60 
and the Handley Page HP 68 Hastings 
(a new Hermes prototype), the latter 
now in production as the RAF’s largest 
British-made transport. 

Miles’ first all-metal transport is pow- 
ered by four DH Gipsy Queen 71 en- 
gines of 330 hp. each, faired into the 
wings’ lower portion. The cabin, with 
774 cu. ft. capacity, can be fitted with 
14-20 seats. Provision has been made for 
also using radial engines or prop-jet gas 
turbines. 

A top speed of 230 mph. at 6,300 ft. 
at 16,240-lb. gross weight is claimed, 
and maximum cruising speed at 10,000 
ft. is given as 210 mph. Still-air range 
is said to be 1,000 mi., initial rate of 
climb 1,550 fpm., rate of climb (fully 
loaded) on three engines 950 fpm., and 
service ceiling 25,000 ft. Span is 65 ft., 
length 52 ft. 1 in., and height of the 
eraft is 13 ft. 9 in. 

Wing construction consists of a main 
spar having extruded booms, and a sin- 
gle plate web, with conventional cross- 
braced tapering ribs. Fuselage is of con- 
ventional semi-monocoque design em- 
ploying belt frames and stringers. 

One of the Marathon’s interesting fea- 
tures is the tail surfaces design. The tail 
has three fins and two rudders, and fins 
are adjustable longitudinally. This fac- 
tor is said to make it possible to greatly 
alleviate “swing” should one of the en- 
gines quit. 

HP 68 Hastings is essentially similar 
to the new Hermes transport, except for 
installation of military equipment. In 
all, there are to be three versions of the 
Hermes: Mark 1 with 1,675-hp. Bristol 
Hercules engines, fuselage length of 82 
ft. 2 in., and carrying 50 passengers 


Te BRITAIN is well along with 
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New four-engined Miles and Handley Page transports have been 
designed to take gas turbine units. Miles craft is medium-size 14-20 
placer with novel adjustment fins; HP is forerunner of several new 
models seating 50-64. 











Miles Marathon is firm's first all-metal four-engine transport and was designed fo a Brabazon 
specification. Square fuselage holds 14-20 passengers and crew of three, or proportionate 
amount of cargo. Pneumatically operated tricycle landing gear has dual main wheels and 
single nose wheel. 


Wings utilize an NACA 23021 airfoil 
at the roots and NACA 23007 at tips, 
with 16-ft. root chord tapering to 5 ft. 
10 in. Span is 113 ft. and height 31 ft. 
Two spars are used in the wings, which 
are built in five sections. The fuselage 
has a cireular cross-section, and is made 
in three assemblies. The cabin is pres- 
surized. 


at 300 mph. cruising speed; Mark 2 with 
Hereules engines, 95-ft. 6-in. fuselage 
length, and cruising speed of 290 mph. 
with 64 passengers; and the Mark 3, 
which is to be powered by Bristol 
Theseus gas turbine prop-jet units, will 
have a 95-ft. 6-in. fuselage length, and 
carry 64 passengers at a cruising speed 
of 355 mph. 


Handley Page Hastings, now in production as RAF transport, is military version of Hermes ait- 
liner which is planned in three versions. One of these is to use new Bristol Theseus prop-jet 
gas furbine power plants. Another modification in later models will be extended fuselage 
to increase passenger capacity. 
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DH Chipmunk two-placer, being 
tested north of border, is fast 
all-metal craft said to have 580- 
mi. range; while Short Bros. are 
putting finishing touches on de- 
sign of five-place amphibian to 
be powered by 330-hp. Gipsy 
Queens. 


This model of Short Sealand shows craft's decided resemblance to Grumman designs. Planned 
to carry five passengers and 1,000 Ib. of baggage, Sealand is to have a top speed of 


193.2 with 330-hp. DH Gipsy Queens. 


Two New Personal Planes 
Groomed in Canada and England 


readied for the personal flyer in 

Canada and Britain—the former 
being the Canadian de Havilland Chip- 
munk, which is now undergoing flight 
tests; and the Short Sealand, a twin- 
engine five-place amphibian now in the 
final design stages prior to construction. 


T= NEW CIVIL PLANES are being 


Designated DHC-1, the Chipmunk is © 


an all-metal two-place tandem low-wing 
monoplane with a conventional fixed 
landing gear. Engine is DH Gipsy 
Major 1C of 142 hp. at 2,400 rpm. The 
prototype has a fixed pitch wood prop, 
but this is to be replaced by the new 
DH manually variable pitch airscrew. 
Engine is mounted on light alloy beams 
‘made from formed sheet, with both 
beams bolted to upper fuselage longer- 
ons. Beams are supported by struts to 
the lower longerons and are fitted with 
DH rubber mountings. 

Performance estimates include a 145- 
mph. top speed, 130-mph. cruising 
speed, and rate of climb of over 1,000 
fpm. Stalling speed with 40-deg. flaps 
is given as 40 mph. Maximum range of 
580 mi. is predicted on 44.9-gal. fuel ca- 
pacity. Other specifications are as fol- 
lows: Span 34 ft. 4 in., length 25 ft. 8 
in., height 7 ft. 1 in., aspect ratio 6.82, 
dihedral 5 deg., root incidence 2 deg., 
wing area 172.5 sq. ft., and tread 105 
in. Gross weight is said to be 1,780 lb. 

Fuselage is of semi-monocoque con- 
struction and can be separated just be- 
hind the rear of the cockpit canopy. 
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Wings are made in two panels, each at- 
tached to the fuselage at main spar top 
and bottom and by a shear bolt near the 
leading edge. A combination of NACA 
2415 and USA 35B airfoils are used. 
Tail fin is bolted to the rear fuselage 
bulkhead, and stabilizer is attached to 
the same member by two front spar fit- 
tings and two struts. 

A later version of the Chipmunk, des- 
ignated DHC-2, is to be a side-by-side 
two placer. 


Short Sealand 


Powered by two DH Gipsy Queen 71 
engines of 330 hp., fitted with 8-ft. 3-in. 


dia. feathering and reversible pitch 
props, the Short craft is designed for 
a top speed of 193.2 mph. With normal 
gross weight of 8,500 lb., passengers 
plus 1,000 lb. of baggage are to be car- 
ried over a range of 540 sea-miles. Fuel 
capacity is to be 120 gal. 

Dimensions are given as follows: 
Span 59 ft. wing area 354 sq. ft, 
length 42 ft., beam 5 ft. 3 in., tail plane 
span 15 ft. 7 in., and tail plane area 


- 61.6 sq. ft. Landing gear is to have a 


tread of 10 ft. Wing tip floats are to 
be modeled along the lines of those used 
on the Short Shetland, and will have a 
buoyancy of 770 lb. 


Clean and simple lines of new DH Chipmunk are well displayed in this flight view. Especially 
notable is Mosquito-like design of vertical tail surfaces. Powered by a 142-hp. DH Gipsy, cratt 


is said to have 145-mph. top speed. 
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AAF Experimental Craft 
Revealed by Builder 


Kaiser, Fleetwings, Inc., radio- 
controlled and piloted craft 
developments shown. . 
































Piloted craft is XA-39, on which work had 
not been completed at war's end. Powered 
by 2,000-hp. R-2800 Pratt & Whitney engine, 
design high speed was listed at over 350 
mph., cruising at 275 mph., and climb at 2,600 
fpm. Normal range was 800 mi., but with 
auxiliary tanks it could be ferried up to 3,300 
mi. Armament included four 37-mm. can- 
non and six 50-cal. machine guns. Span 
was 55.6 #t., length, 44.8 ft., maximum gross 
overload, 21,722 Ib., gross wt., 16,160 Ib. 
and empty wt., 10,844 Ib. 


Kaiser, Fleetwings, Inc., XBQ-2A_ pilotless 
bomber developed for AAF. Designed as 
ground-launched craft, it had jettisonable 


comings, it had top level speed of 204 mph. 
and had gross wt. of 8,017 Ib. Built of wood, 
plywood and fabric, craft has span of 48 ft. 
2 in., length of 27 ft. 9 in., and height of 
13 ft. 2 in. 
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Another Kaiser Fleetwings craft, YPQ-12A radio-controlled robot ft. Powered by 185-hp. Lycoming flat six, it had high speed of 185 
bomber, all-wood, fabric-covered, fixed tricycle landing gear, craft mph. in target status, plane's gross wt. was 2,088 /b., with pilot—for 
having span of 30 ft. % in., length of 20 ft. 11% in., and height of 7 test purposes—2,196 /b. and as robot bomber, 2,688 /b. 
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Selling Student Flying 
Requires a Resourceful Approach 


PART VIIl OF A SERIES 


CHARLES A. PARKER, Flight Service Division, Robinson Aviation, Inc., 


Teterboro Air Terminal, Teterboro, N. J. 


In this discussion of practical interest-stimulating methods for 
promoting a lucrative flight-student activity at the airport, Author 
Parker presents key factors in gaging the prospect-market and 
details means for developing new business. 





flying, there are a number of ap- 

peals that can be made. First, how- 
ever, a desire to fly must exist or be 
created in the prospect’s mind. This 
desire may revolve around the pride of 
accomplishment or it may be a desire 
for psychological release that flying can 
fulfill. Flying may be broached on the 
basis that it is getting to be the thing 
to do; that it can enhance one’s social 
prestige. Certainly it can be presented 
as a grand sport, as is evidenced by the 
reaction of so many flight enthusiasts. 
And flying can be an appealing stimu- 
lant to persons engaged in confining ac- 
tivities. 

The matter of cost will undoubtedly 
arise. Here it can be suggested that fly- 
ing is certainly no more expensive than 
many other forms of recreation. Today, 
the cost of operating small aircraft 
may be compared on a reasonably good 
basis with the automobile. And there 
is always the argument for the specific 
and excellent advantage which the air- 
plane offers—rapid transportation to 
the not-easily-reached vacation spots. 

The student market: There is one 
outstanding difference between the pre- 
war and the postwar market. This lies 
in the tens of thousands of returned 
and returning flyers, who will con- 
stitute a ready market for rental flying 
and ownership. In addition, there are 
large numbers who have served as air 
crew members and developed a genuine 


| N THE ENDEAVOR to attract people to 
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desire to fly. Finally, there are those 
who were associated with the armed 
forces in non-flying capacities and who 
are enthusiastic over the prospects of 
civil flying and plane ownership. 

It is probable that. those who have, 
while in uniform, seriously nurtured 
the ida of flying, will find little diffi- 
culty in gravitating to the local airport. 
Where competitive flying services exist, 
the necessity, however, of reaching 
such persons by means described here 
will be continuously important. 

From past experience it is known 
that flying has been indulged in by a 
wide range of individuals—from the 


-store clerk who ean afford but a few 


dollars a week for a lesson, to the man 
“in the chips.” 

However, in sales effort, the opera- 
tor should make an effort to get the 
interest of the “right” (financially 
able) people or he cannot hope to 
later sell that expensive and more 
profitable item—the airplane. 

From market analysis, it appears 
that there are plenty of young men, 
enthusiastic about flying, who were 
foreed to terminate this activity upon 
marriage. Because of family obliga- 
tions, many others have never started. 
The influx of more women into flying 
is a most desirable development and 
will reflect favorably as time goes on. 
The operator should seriously work on 
the promising potential of this business 
promotion angle. ; 


Not too many people beyond middle 
age care to sample the unusual in life’s 
experiences. It must be admitted that 
it was a considerable step for some 
of the older generation, several de- 
cades ago, to take to the automobile, 
let alone asking the present older 
group to take up flying. The attitude 
seems to be prevalent that flying is 
essentially the younger person’s affair. 
However, it was interesting to note. 
prior to the war, that with the advent 
of improved equipment, simpler con- 
trol systems, and better operating 
methods, there was a noticeable in- 
crease in flying participation by per- 
sons past middle age. Of course, planes 
may be sold to people of all ages-who 
will never fly them, but who are in 
a position to hire pilots of their own. 

Since fear has been responsible for 
keeping many persons from flying, 
constructive safety efforts on the part 
of the operator, supplementing those 
of the manufacturer and the CAA, 
will do much to improve interest in 
private flying. 

As for the market that is constantly 
coming into being with the youth of 
the country, few limitations exist. 
Those who yesterday built model craft 
are currently reaching the position 
where they can participate in today’s 
aviation. And to many of this group, 
the airplane is as commonplace as is 
any other means of transportation. 
Thus, it follows that the operator 
should not overlook the local model- 
building club, and youth generally. 

There has been much talk of the 
necessity of getting prices down in 
order to broaden the market. How- 
ever, the industry has not begun to 
really reach those who can afford to 
participate in what already exists. 
The fact remains that there is, at pres- 
ent price levels, a large potential mar- 
ket that can and will be tapped by the 
progressive concern. 

Means of developing the student 
market: Before developing new busi-— 
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ness, it is logical that the operator em- 
ploy ways and means to keep his pres- 
ent trade as interested and active as 
possible. Good service rendefed at all 
times and goodwill on the part of the 
operator toward his customers will 
assist in this necessary current stimu- 
lation. Also, special letters of an- 
nouncement of a new ship for student 
flying, a reduced rate, a new seasonal 
possibility, or some other item of inter- 
est, all help to keep flyers flying. 

With this motive in practice, the 
operator is in a position to give 
thought to the development of new 
business. Several general means of 
promoting business have already been 
discussed. Beyond these, the operator 
should never neglect to follow up all 
letters and telephone inquiries to de- 
termine their business potentialities. 

If there are several operators in one 
area, it may be advisable to get names 
of student licensees in that section 
from Government reports.” It is con- 
sidered rather poor practice to exploit 
the other fellow’s trade; nevertheless, 
the operator may have something to 
offer that his competitors lack. 

The progressive operator may desire 
to go still further with a more direct 
effort to reach people who have not 
yet designated an interest in aviation, 
but who fall within the financial re- 
quirements of his market. Here a 
planned, direct mail program could be 
utilized to advantage. In any direct 





‘Suspended during the war, this infor- 
mation is being made available again. 


mail program, the first task is to obtain 
the names of persons who would ap- 
pear to be in a position to spend a 
reasonable amount of money on flying, 
and who might later buy planes. 

It is well to remember that “good” 
names are an asset; “poor” names and 
a poorly maintained mailing list are 
worthless. Prospect lists should be 
constantly kept alive. Hence, it is 
logical that a simple ecard-filing sys- 
tem of customers and prospects be 
developed and currently maintained. 

Some of the means of obtaining 
names of prospects are: 

a. Purchasing lists from companies 
that make a business of developing 
them. These lists however, may be too 
general and not adaptable to the oper- 
ator’s immediate problem. 

b. Reviewing local tax lists, tele- 
phone and city directories, ete. Lists 
of doctors, lawyers, and club members 
are obtainable in this way. 

ce. Watching the local newspapers. 
Incidentally, through this medium the 
operator can maintain a check of re- 
turning pilots and others of the AAF, 

d. Getting assistance from a local 
automobile company or a cooperative 
car salesman. 

e. Requesting names of interested 
persons from present customers. 

Once names have been obtained an 
introductory letter may be sent de- 
seribing such items as the pleasures 
of flight, ease of learning to fly, aecom- 
plishments of the company, and quali- 
fications of its pilots. And if possible 
it would be advantageous to inelude an 





While general distribution of descriptive literature, such as seen here, may serve as princi- 
Pal selling medium for flight-student prospects, greater effectiveness and economy is 
obtained. by sending this promotional material in response to direct inquiry stemming from 
introductory letters or advertisements. 
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offer of a demonstration flight at the 
controls. Deseriptive literature may 
also be enclosed, with a relatively brief 
letter, to do the principal selling. 
However, this is not a very selective 
method. Literature (and attendant ex- 
pense) ean be wasted by general dis- 
tribution before a careful selection of 
prospects has been made. Here, then, 
it might prove more effective and 
economical to mail an initial letter, 
generally describing what the company 
has to offer, enclosing a return card 
for bringing the complete descriptive 
booklet. Thus, the literature sent out 
in answer to a response will tend to 
go to persons who entertain a more 
genuine interest—an interest that 
caused them to take the second step of 
asking for the booklet. 

Next move is to engage in some form 
of follow-up effort—a vital part of 
the program. This may be by per- 
sonal contact (best method), telephone, 
or another letter or card. A demon- 
stration offer would be a very effective 
follow-up device. It may take many 
calls to sell a prospect. It is easy to 
arouse interest in aviation, but it may 
require considerable effort to close the 
gap and actually get the prospect out 
to the airport for his first flight. 

Follow-up, incidently, is mighty im- 
portant in connection with customers 
who have once started. A simple sys- 
tem ean be established for going after 
those who tend to taper off in their 
flying activity. 

Paralleling the procedure carried out 
in the direct-mail program, advertise- 
ments including a return clipping that 
would bring descriptive literature to 
the reader, and another name and ad- 
dress to the operator, could be run in 
a local publication. 

With respect to the sale of student 
flying, there is a final point that is 
well worth mentioning. All the effort 
deseribed here to build business may be 
still amiss if the operator has failed 
to analyze his particular setup and 
determine that his specific line of effort 
is the best possible one. Instead of 
more concentrated selling at the out- 
set, some entirely different line of 
effort, attitude, or improvement of the 
operator’s basis of operation might be 
the first step in the right direction. 

An interesting case in point is that 
of the operator in the heart of the 
Blue Ridge Mountains, who was not 
faring well at the local airport. In 
reviewing the situation, he hit on the 
idea of operating a plane on floats 
from the river that ran through the 
center of town. In three years he had 
put in some 3,700 profitable hours in 
one float-equipped plane alone, and 
meanwhile had added two more planes 
to his operation. 
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TAGGING Tels BASIES . 





Noise Reduction Campaign 
Making Good Headway 


CAA is making progress in its cam- 
paign for reduction of airplane noise. 
The move is to counter those high deci- 
bels which are making the location of 
airports increasingly difficult with citi- 
zens often up in arms when they hear 


that a new field is to be located in their 
community. 

CAA Administrator Wright appeals 
for the planning of takeoff and ap- 
proach patterns which will annoy fewer 
citizens, as well as for modifications to 
quiet engines and propellers. Progress 
has been made in shielding exhausts to 
curb transmission of noise toward the 


William J. Roberts, Arena, Wis., claims heavyweight championship of Flying Farmers’ organ- 
ization recently convened at Madison Municipal Airport. Despite his 275 Ib. weight, his 


Taylorcraft quickly gets him around on business and pleasure. 


1936. (Corbin photo) 


Roberts has been flying since 





AS THE OPERATORS SEE It 





QUESTION 4.—In the initial step of 
our fixed base setup, we are confronted 
with problem of site expense. Do you 
consider that a main highway passing 
an airport is of sufficient advantage to 
compensate for the relatively high tax 
charges on the land, as compared to a 
location on @ secondary road where 
there is little through-traffic, but where 
the levy of taxes is considerably low- 
er?—A.M. 


Answer: “Having been associated 
with bases at both types of locations, it 
is my experience that it is more advan- 
tageous to set up on the secondary 
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road, putting the equivalent of the ini- 
tial increased land cost and yearly tax 
savings into additional equipment and 
facilities to serve prospective com- 
munity business. Also, off the main 
highway your future land expansion 
costs will be considerably lower, and 
once you’re really established, that sec- 
ondary road will present little, if any, 
disadvantages compared to a main 
highway location.”—P.B. 


Readers Are Invited to Answer— 


Question 5.—After acquisition of aircraft 
and establishment of maintenance and 
hangar facilities, what ge base improve- 
ment will constitute t best investment 
from viewpoint of customer appeal?f—B.B. 


ground, and airplane engine mufflers 
are being tried out. 

NACA finds that multi-bladed pyro. 
pellers, running at lower rpm., may re- 
duce noise as much as 50% immedi- 
ately. Promised is a reduction of as 
much as 80 or 90% with further devel. 
opment. CAA studies at Bush Field, 
Augusta, Ga., indicate the specially 
noisy military trainer type of plane 
can be quieted by using blades of less 
diameter and therefore lower tip speed, 
with only small loss of thrust. Clipped- 
tip blades are being studied. Changes 
in propeller blade form, disk area, ete., 
can vary propeller noise through a 
range of 20 decibels, according to air- 
craft engineers. 

Unless flight procedures and engine 
and propeller design are changed to 
reduce ground noise, aviation leaders 
are convinced local governments will 
further hinder base operation by re- 
strictive zoning and other ordinances. 


First Region—Air Services, Inc., Wash- 
ington National Airport, has acquired a 
third Cessna UC-78 and will soon receive 
a Noorduyn Norseman. ... Empire Air- 
lines, N.Y.C., plans to bring every major 
upstate population center within air com- 
muting distance of New York City by end 
of August. Company’s goal is to have new 
fleet of ten Beech D-18Cs in operation to 
21 cities. . . . Long Island . Airlines has 
inaugurated scheduled commuter service 
between N.Y.C. and five Long Island 
points. Carrier will operate from 28rd St. 
seaplane ramp on N. Y. C.s East River, to 
West Hampton, Riverhead, East Hamp- 
ton, South Hampton, and Montauk Point. 
using four Grumman Widgeons. A. Royce 
Grimm is president of LIA... . Bridgeport 
Municipal Airport has resumed commer- 
cial activity on an interim permit by 
Navy. Operating rights on field are leased 
to Aero Corp. of Bridgeport and Bridge- 
port Flying Service. Facilities are avail- 
able for private pilots. Horace D. Strong 
is airport manager and James E. Malarky 
asst. manager. . . . Airport being con- 
structed primarily for servicing of private 
planes will be opened soon about 6 mi. 
west of Harrisburg, Pa. and will be owned 
and operated by Richard W. Weibley.... 
Employees of Engineering & Research 
Corp., Riverdale, Md., have flying club 
with more than 170 members, flying five 
Ercoupes. . . . Seaplane base and opera- 
tions office have now been completed at 
Ogdensburg, N. Y. city dock and will soon 
have two amphibians in operation. John 
Robillard is lessee of Ogdensburg airport 
and manager of Ogdensburg Flying Serv- 
ice. Donald Brown will act as manager 
of seaplane base. . . . First all-cargo air- 
line to receive permanent entry franchise 
to Cuba is Air Cargo Transportation 
Corp., of N.Y.C. H. Roy Penzell is pres. 
... Plans are under way to expand Had- 
ley Airport, Middlesex County, N. J. I 
will have runways 4,000 ft. long in three 
directions, with hangar and_ servicing 
facilities for 412 airplanes, including pri- 
vate, business, charter, executive. 


Second Region—Fiorida Sec. of State has 
issued a new charter to Monocoupe Aero- 
plane Corp. of America, Orlando, authoriz- 
ing corporation to organize commercial 
flying service for passenger, freight, bag- 
gage, airmail, and air express. Incorpora- 
tors are Geo. W. Johnson, Addison L. 
Williams, L. B. Williams, L. B. Eldridge, 
A. M. Latta, and B. B. Luke... . K. W. 
Lindemann, aeronautical inspector for 
CAA in Memphis for 3% yr., has resigned 
to become general manager of Wright Alr- 


(Turn to page 142) 


AVIATION, September, 1946 

























rommana DANA BOOK 
ENGINEERING 

SHEET NUMBER ....................-00. = ; 

fle “ 
7 CLASSIIGCATUONE ook. cata renaseees b 

pro- SUD CEASSIIGAMION...... 5... cnx: Quantities 
y Ye. 
edi- 
f ag 
vel. ¢ e 
ield FE t G | 
- onversion Factors (Genera 
lane 
less PART ! 
eed, 
ped- 
nges , 
a Unit Multiplied by Equals 
ha 
air- 
; Amp. hr. 3600 Coulombs 
sine Angstroms (A) 10-8 Cm. 
1 to Atmos. 760 Mm. Hg.—0°C. 
ders Atmos. 33.899 Ft. water—39.1°F. 
will Atmos. 1.0333 Kg./sq. cm. 
re- Atmos. 29.921 In. Hg.—32°F. 
es Atmos. 14.696 Psi. 
is Bbl. (oil) 42 Gal. (U. S.) 
ash- Bbl. (U. S. dry) 7056 Cu. in. 
oA Bbl. (U. 8. liq.) 31.5 Gal. (U. S.) 
Air oi Boiler hp. 33 , 520 Btu. /hr. 
en-au : Btu. 251.996 Gm. cal. 
end Btu. (mean) 779 Ft.-lb. 
new Btu. (ASME) 778.26 Ft.-Ib. 
has : Btu. (mean) 0.293 Int. watt-hr. 
— Btu. (mean) 1054.8 Joules or watt-sec. 
| St. : Btu./sq. ft./hr./°F./in. 0.000344 Gm. cal./sq. cm./sec./*C./em. 
rs Cm. 0.032808 | Ft. 
pint. Cm. 0.39370 In. 
port Cm. Hg. 0.013158 | Atmos. 
ner- Cm./sec. 1.9685 Ft./min. 
m. Circ. mils 0.7854 Sq. mils 
ige- Cu. cm. 0.061023 Cu. in. 
vail- Cu. cm. 0.033814 Oz. (U. S. fl.) 
ae Cu. ft. 0.028317 Cu. m. 
con- Cu. ft. 1728 Cu. in. 
= Cu. ft. 7.4805 Gal. (U. S.) 
med Cu. ft. 28.317 L. 
arch Cu. ft. 957.5 Oz. (U.S. fl.) 
club Cu. ft. 29.92 Qt. (liq.) 
be Cu. ft.—water 62.425 Lb.—39.1°F. 
d at Cu. in. 16.387 Cu. cm. 
an Cu. in. 0.0005787 | Cu. ft. 
port Cu. in. 0.004329 Gal. (U. 8.) 
nel Cu. in. 0.03613 Lb. water—39°F. 
air- Cu. in. 0.5641 Oz. (U. S. fi.) 
— Cu. m. 35.3146 Cu. ft. 
res. Cu. m. 61,023 .7 Cu. in. 
- Cu. m. 1.30794 Cu. yd. 
hree Cu. m. 264.17 Gal. (U. 8.) 
cing Cu. m. 999.973 L. 

Cu. m. 1056.7 Qt. (liq.) 
nis Dynes 1.020 x 10° Gm. wt. 
ero- Dynes/sq. cm. 10-* Bars 
i Ergs 1 Dyne-cm. 
nag: Ergs 1077 Joules 
on Ft. 30.480 Cm. 
age, Ft./min. 0.5080 Cm./sec. 
W. Ft. /min. 0.01136 Mph. 
ned Ft. /sec. 0.6818 Mph. 




















AVIATION, September, 1946 





Courtesy: Reinhold Pub. Corp., Metals & Alloys Data Book, by S. L. Hoyt. 
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Right: Broaching joint 
face on differential bear- 
ing cap with standard 
American SBD-42-10 Ver- 
tical Hydraulic Duplex 
Ram Surface Broaching 
Machine. Left fixture is 
in broaching position; 
right fixture is in “out” 
position for loading. Cycle 
is continuous. Operator 
loads one side while the 
other is broaching. Below: 
the finished part, after 
broaching. Production 
may be as high as 10 sec- 
onds per finished piece. 


Faster loading means higher production — 
and you can get both with American Vertical Hydraulic 
Duplex Ram Broaching Machines. Uniform hydraulic 
clamping of parts makes loading fast and uniform, 
with minimum effort for the operator. Electrical con- 
trols and continuous cutting operation also contribute to 
maximum output at minimum unit cost. Every stroke is 
a cutting stroke dueto alternate action of the two rams. 


Engineered by American as the answer to many mass 
production problems, the Duplex Ram Broaching 
Machine is only one of a complete line of American 
machines and tools for metal finishing. Whatever 
your forming or finishing job, let American engineers 
recommend the right equipment for top efficiency. 
This is part of American’s complete broaching service 
—machines, tools and engineering. Ask for complete 
details today! 


BROACHING TOOL 


0-0 TT iM 
ns PTterpewefte 


Par 
BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 
6 
BROACHING MACHINES 
PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 








Landing gear rib of Ryan FR-| 
Fireball, a built-up structure, is 
located at outboard end of center 
section adjacent to joint where 
wings fold for carrier storage. 





Phantom view of tore section of 
FR-| fuselage, a semi-monocoque 
structure of elliptical shape above 
horizontal centerline, circular be- 
low. Jettisonable cockpit enclosure 
contour is designed like an airfoil 
which is compressed in length. 
Fuselage can be "broken" at 
former at end of this structure 
(right) to facilitate access to tur- 
bojet power plant mounted in aft 
fuselage. 
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Photomicrograph of thread section in place in aluminum, show- 
ing how 6° root angle in Lok-Thred design absorbs the load. 


__ maa al 
AMERIC AN NATIONAL 


o FLANKS 
| —\_urenrerENce ON - g 
‘ 


TAPPED HOLE 


Here’s an entirely new principle of thread design~ 
the LOK-THRED! 

In conventional threads, stresses result in shearing 
or stripping action borne by the thread flanks. 
iets The LOK-THRED design puts the load on the 6° 
action angle at the root of the thread so that stresses are 
carried by compression transmitted to the surrounding 
metal. 

The LOK-THRED is especially suited to studs for 
use in aluminum and magnesium as well as cast iron 
or steel. It solves the designer’s age-old headache of 
studs loosening under vibration or lateral motion. 








Photomicrograph of conventional stud 
thread (oversize fit in an attempt to lock). 


FACTS ABOUT LOK-THRED 


1. A modified American Nation- 
al thread designed to lock se- 





6. Does not gall when being 
driven. 


7. Does not fret from lateral 
motion. 





curely and become tighter in 
service. 

2. Handled with standard tools. 
3. Does not require selective fits. 
4. Seals positively and in many 
cases obviates need for blind 
fapping and adding bosses. 

5. Has much higher fatigue limit 
than ordinary threads. 


8. Entire normal working load car- 
ried on 6° angle at root of thread. 


9. Stronger in both tension and 
torsion than ordinary American 
National threads. 


10. Re-usable and on any re- 
application one additional quarter 
turn brings the torque back fo its 
original installation value. 


Write for samples and full information 
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THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Avro Lancaster mid-upper turret 
mounting. Lower lefthand sketch 
gives a sectional view through tur- 
ret ring, showing cupola attach- 
ment (A); rotating ring (B); fixed 
ring (C); turret mounting ring (D); 
and wooden packing ring (E) 
Lower right detail sketch shows 
fuselage former (Aj: turret mount- 
ing ring (B); stiffening angle (C); 
deck plate (D); rear cross member 
(E); longeron (F); and stringer (G). 
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Cutaway sketch showing mounting for front turret of Lancaster. 
with circled sketch (A) showing method of attachment of fuselage 
nose former to turret support frame; (B) showing in detail the cross 
member attachment; (D) and (E) depicting sections through turret 
ring, giving views through vertical and horizontal rollers, respectively. 
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WNodtunug Rolls Like a Fil » ee 


...and it looks as if the hungry gentle- 
man above just can’t digest that funda- 
mental fact. 


But, the fact that “nothing rolls like a ball’’ 
has been digested by machine designers. The 
simplicity of the ball bearing—which carries 
the loads on free-rolling, tough steel balls — 
is the answer to many a 64-Million Dollar 
Question. 


Higher speeds, heavier load capacities, greater 


There is more for you in New 
Departure Ball Bearings than 
steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 


rigidity —in literally millions of applications— 
conclusively demonstrate the unique fitness of 
New Departure Ball Bearings for the new 
scheme of things mechanical. 


We believe no other bearing has as many ad- 
vantages as the ball bearing. Partic- 
ularly the ball bearing backed by 
the technical skill, long experience 
and meticulous manufacturing 
methods of New Departure. 


NEW DEPARTURE 


BALL BEARINGS 
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NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL CONN e Branches in DETROIT « CHICAGO « LOS ANGELES and Other Principal Citie? 
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ost OFFICE OFFICIALS, we fear, 

had better give a wide berth to 

members of the Los Angeles 
Chamber of Commerce and, possibly, 
more than one helicopter manufacturer. 
In reporting on the 3-week experimen- 
tal carrying of mail by helicopters in 
the fair city of the angels, the PO’s 
Information Service says, with rare 
diplomacy and conservatism, that the 
helicopter demonstrated that it can fly 
and carry mail “through the summer 
fog of the Los Angeles area” with a 
performance record at least as good as 
that of conventional aircraft. 


eOne 6f our favorite correspondents 
rooting around Washington found 
something that was surprising even to 
one who has lived many years in that 
City of Utter Confusion. His story, 
while not a model of objective report- 
ing, was too good to bury. “Harold 
“Curmudgeon” Ickes,” he reports, 
“stuck indignantly by a ruling that air- 
planes cannot land in national parks, 
though a person can go in by auto, 
wheelbarrow, camel, skates, mule, or 
train. Now, park authorities are cook- 
ing up regulations that planes can’t 
even fly lower than 2,000 ft. over these 
playgrounds where bears, which might 
have nervous breakdowns, spend their 
nights stealing tourists’ bacon, if any, 
and their days posing for snapshots. 
It’s a hangover from 1910, when stuffy 
citizens opposed cars, which scared 
their high stepping horses. The avia- 
tion industry will watch with interest 
to see whether J. A. “Cap” Krug, new 
Interior boss, signs such an order. 
Some day, some secretary will provide 
accommodations for air travelers in 
the parks; we wonder whether it will 
be-soon.” 


¢ One of our contemporaries, report- 
ing on some new European lightplanes 
sent to South America for display— 
and sale—says “the initial display was 


not too impressive. On one of the first - 


flights, a wing fell off in a dive and the 
plane crashed and killed the two oc- 
eupants.” 

_ Just what do they have to do to be 
impressive—fly without the wings? 


* Not having had a vacation so far 
this hectie summer, we were quite 


hopped up by a news story announcing 


great things in the way of guided mis- 
siles to come soon from the Navy. 
“Interplanetary travel, in case someone 
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feels the urge to visit far places,” the 
report said, “is only a short step from 
the satellite vehicle.” 

Fascinated by the possibilities, we 
mused on the chances of really getting 
away from it all to someplace where 
prices didn’t go up despite the fact 
that we aren’t supposed to be having 
any inflation; someplace where one 
wouldn’t have to care whether he could 
buy a shirt this year or next; some- 
place where the discouraging wrang- 
lings of the so-called peace conference 
meant nothing—maybe, we thought, 
they might even be able to build a 
space ship good enough to get one 
clear out of range of the Army-Navy 
merger squabble. 





"Maguire resents having the non-scheduled carriers called ‘tramp’ lines.” 


e Our British friend, The Aeroplane, 
recently had quite a “Firsts for Bri- 
tain” story, most of which was devoted 
to belaboring Pan American’s claim to 
being the initial server of frozen 
cooked meals. A British line, one gath- 
ers, was really first with frozen food. 
“While on the subject of ‘firsts’ for 
Britain,” concludes the article, “an- 
other one is the G.E.C. electrically 
heated lavatory seat. Apart from one 
fitted in Mr. Churchill’s specially equip- 
ped Skymaster during the war, this is 
the first time a commercial airliner has 
been fitted with this British invention.” 

Now that’s what can only be called 
really pursuing a subject clear to the 
bitter end. 
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The rings or bulkhead caps, together with the bulkheads, carry 
the wing bending moments of the “Rainbow”, Republic Aviations’ high 
flying, fast going, luxury airliner. These caps needed to be of toughest metal, 
yet have lightest possible weight. Alcoa’s alloy 75S, in extrusion form, was 
selected for this application. 
To bend the 19-foot, 75S extrusion, into the form shown, involved 
techniques uncommon in the aircraft industry. Alcoa’s Job Shop lent a 
helping hand ... formed and heat-treated the rings, prepared 





them for final machining. 


GY Here, is just another example of how Alcoa’s aluminum manufac- 
turing “know-how” was put to work for an airplane builder. Have 

Yy ; you an aluminum design or fabricating problem that’s “stumping” 

Lo you at the moment? Let us help. Call your nearby Alcoa sales office. 














aie 29" & 030" ———| Or write ALUMINUM ComPpANY OF America, 2182 Gulf Building, 


Typical Section Before Machining Pittsburgh 19, Pennsylvania. 
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By ELTON H. BROWN, JR. 
Registered Patent Agent 


ollowing are digests of some of the 

more interesting patents on aviation 
developments granted through the U. S. 
Patent Office. Mr. Brown will be happy 
to answer questions on patents for the 
reader. Address inquiries to him, care 
AVIATION, 330 West 42nd St., New York 
18, N. Y. Printed copies of any patents 
listed are obtainable at a cost of 25c 
each, directly from U. S. Patent Office, 
Washington, D. C. 


Aircraft Heating System of internal com- 
bustion type is supplied with mixture 
from supercharger and exhausts through 
tailpipe or through pipe leading to super- 
charger intake. Included is valve for con- 
trolling communication between heater 
exhaust and these pipes and motor mech- 
anism operative in response to pressure 
differential between heater fuel inlet and 
atmosphere so as to shift valve to con- 
nect to tailpipe or to supercharger intake. 
—2,400,509, filed Oct. 15, ’42, pat. May 21, 
46, S. E. Heymann, assignor to Stewart- 
Warner Corp. 


Molded Rotor Blade, featuring light- 
weight construction, consists of two por- 
tions—metallic tubular spar, and molded 
cellular airfoil contour material appreci- 
ably expanded to provide considerable 
voids and possessing sufficient resiliency 
to avoid damage from normal flexing and 
deformation of blade.—2,400,649, filed Feb. 
27, °42, pat. May 21, °46, A. E. Larsen, 
assignor to the Autogiro Company of 
America. 


Course Control Apparatus for automatic- 
ally maintaining airpath, is intended to 
eliminate gyroscopic or similar delicate 
instruments. Included is manometric 
rate-of-turn detector, static pressure re- 
sponsive devices for gaging differential at 
wing tip extremities, integrating means 
responsive to deviation from course, and 
device for applying movement to controls 
for correcting deviation.—2,400,701, filed 
Aus. 97, °42; pet. May 2, "46, ©. W. 
——— assignor to S. Smith &* Sons, 
utd. 


Gun Turret Seat having power-driven 
vertical adjusting mechanism, operates in 
synchronism with gun elevating mechan- 
ism to maintain gunner’s eyes continuously 
in alignment with gunsights. Adjusting 
mechanism is releasable from power drive 
to permit adjustment to suit gunner’s 
height and facilitate entrance to, and 
exit from turret.—2,400,812, filed Dec. 27, 
"41, pat. May 21, ’46, A Corte, assignor to 
Lockheed Aircraft Corp. 


Airport Layout, designed on circular plan, 
has spoke-like landing strips converging 
to central control-and-loading area set at 
higher elevation than outer end of landing 
strip so. that latter is sloped upward to 
control area, thus permitting quick stops 
and short takeoff runs. Tunnels are pro- 
vided to give access to control area with- 
out interfering with landing strips.—2,- 
400,841, filed Dec. 28, ’48, pat. May 21, ’46, 
R. B. Rogers. 


Landing Gear, utilizing means responsive 
to airspeed, is designed for automatic re- 
traction or extension in accordance with 
corresponding prefletermined airspeed 
values.—2,401,097, filed Aug. 23, ’40, pat. 
May 28, ’46, A. R. Parilla. 


Power Transmission Mechanism is con- 
cerned with contra-rotating propeller in- 
Stallation with no fixed ratio between pro- 
Peller and engine speeds. Mechanism is 
designed for connection to auxiliary shaft 
of accessory so as to obtain any desired 
relation between engine shaft speed and 
accessory speed and continuously change 
this relation within reasonable limits in 
accordance with altitude and engine 
power developed.—2,401,365, filed Aug. 10, 
43, pat. June 4,46, P. E. Mercier, as- 
signor to Stratos Corp. 
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Cowling and Cooling Arrangement for en- 
gine is designed to materially lower aero- 
dynamic drag and provide adequate flow 
of cooling air past all engine heat-radi- 
ating portions. As shown in accompanying 
illustration, engine and portion of spinner 
are surrounded by streamlined cowl (1) 
having outer wall (2) and inner wall (3) 
providing closed annular space. Cowl is 
necked in closely about spinner to provide 
relatively narrow annular air entrance to 
reduce aerodynamic resistance, hence, en- 
gine-driven fan (4) is installed for assist- 
ing air flow past engine. Plurality of guide 
vanes (5) are located between fan and air 
entrance to direct air properly to fan. 
Since there is considerable tendency for 
air to fail to expand rapidly from air en- 
trance to fan, only relatively short section 
of fan blades are utilized for propelling 
air stream, also, air flow past cylinders 
differs greatly in velocity, thus causing 




















relatively inefficient fan operation and un- 
even cooling. To correct this condition, 
cowl wall immediately to rear of air en- 
trance is provided with large number of 
apertures (6) for directing air flow to 
inductive device, such as carburetor. Very 
slight suction on aperture serves to con- 
tinuously remove thin layer of air which 
tends to cling to inner surface of inner 
wall. This eliminates eddy currents and 
stagnation areas around outside of air 
stream, permitting latter to expand freely 
and assume form of stratified flow through 
expansion chamber behind air entrance. 
By maintaining smooth flow and uniform 
expansion of air stream, entire length of 
fan blades are used and air stream of 
uniform velocity cross-section is directed 
to cylinders or other heat radiating de- 
vice.—2,401,584, filed Dec. 31, ’38, pat. 
June 4, °46, T. B. Rhines, assignor to 
United Aircraft Corp. 


Recent Books 





VITAL PROBLEMS OF AIR COM- 
MERCE, edited by Lucien Zacharoff. 
Duell, Sloan & Pearce, New York City. 
338 pages, $3.00. 

What should the basic American air age 

policy be? What is the extent of British 

and other competition in the air? Will 
lighter-than-air craft stage a comeback, 
and what are the dirigible’s possibilities 
tomorrow? These are among the prime 





Publication Shorts 


“Airline Airport Design Recommenda- 
tions,’ Parts I (Airport Selection and 
Layout) and IV (Airport Lighting) are 
first two distributions of ATA’s series of 
six manuals... . ‘‘Policy Review of Tenn- 
essee Bureau of Aeronautics” is State’s 
new departmental pamphlet covering as- 
pects of organization, airport develop- 
ment, education, state projects, regula- 
tion, and other topics. . . .‘‘Air Sea Rescue 
Bulletin,’’ pamphlet published by U. S. 
Coast Guard, is distribution of Aerial 
Products, Merrick, L. I., N. Y., by ar- 
rangement with U. S. Supt. of Documents. 
Use of company’s products are cited. ... 
War Assets Admin. publications: ‘How 
to Buy Surplus Aircraft, Components, and 
Parts,’ booklet offered by organization’s 
Office of Aircraft Disposal, 425 2nd St., 
N. W., Wash., D. C. or regional offices; 
“Surplus Property — How, What, & 
Where,”’ pamphlet-guide for buyers, issued 
by WAA’s Office of Information. Rail- 
road Retirement Bldg., Wash., D. C.; and 
an analysis of surplus sales (processed as 
of Apr. 30, °46) of aircraft eligible for 
CAA certification. 


questions considered in this volume by 
participating specialists. 


ROCKETS by Robert H. Goodard. Ameri- 
can Rocket Society, New York City. 
122 pages, $3.50. 

This volume discusses Dr. Goddard’s 

theory of jet propulsion originally pub- 

lished in 1919 by the Smithsonian Insti- 
tution and for which he was severely ridi- 
culed by other scientists. Included is 
the author’s second report, -considering 

“Liquid Propellent Rocket Development” 

and “A Method of Reaching Extreme 

Altitudes’, which ‘describes the first 

liquid-fuel rocket experiments in which he 

was the world pioneer, and reveals how 
he shot the first rocket to reach the speed 
of sound and projected many other de- 
velopments that have since borne fruit. 

The work is illustrated with charts, 

graphs, and views of early rocket types. 


TEACH YOURSELF TO FLY; TEACH 
YOURSELF METEROLOGY; TEACH 
YOURSELF ASTRO NAVIGATION. 
David McKay Co., Philadelphia, Pa., 
$1.00 each. 

These pocket-size editions authorized bv 

British experts are concise treatments es- 

pecially suited for the airminded layman 

reader. Photographs and drawings are in- 
cluded in each volume. 


AVIATION MECHANIC’S ENGINE 
MANUAL, by John W. Vale, Jr. 
McGraw-Hill Book Co., New York City. 
757 pages, $5.00. 

Primarily intended to prepare the student 

engine mechanic for his CAA rating, this 

(Turn to page 145) 
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FOR UNIFORMS THAT ARE RIGHT ON THE JOB—DEMAND 


REEVES ARMY TWILL 


‘“‘FROM COTTON TO CUTTER” 


Look For This Label in Your 
Uniforms and Work Clothes! 


Unssonses AND WORK clothes of durable Reeves Army Twill 

stay smart looking longer—even after repeated washings. 
Their high tensile strength means rugged wearability. Vat dyed 
colors are fast to sun, water and perspiration. Sanforized Shrunk*, 
they retain smart tailoring. Remember —over 90 million yards of 
this same fabric helped equip America’s fighting forces—exceeding 
Government specifications under the most trying climatic and com- 
bat conditions. *Residual shrinkage less than 1% 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin * Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth * Warrior Twill 


REEVES BROTHERS, INC. 


54 WORTH STREET, NEW YORK 13, N. Y. 


REPRESENTATIVES IN Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronto 
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Electronics Held Key to Guided Missiles; 
Mitchell Bill OK’d by Senate Subcommittee 


- - « WAA signs 76 surplus dealers, seeks 150... 
Army-Navy merger dies with Congressional adjourn- 
ment ... U. S. research lead seen by Briton... 
CAP finally given federal charter on basis of war 


work. 


Gen. H. H. Arnold, former 
chief of AAF, recently told a 
press conference that the fu- 
ture of military aircraft lies 
in electronic controls. This ap- 
plies to both airplanes and 
missiles operating on aerody- 
namics rather than momen- 
tum. 

Electronic control (teleme- 
tering) of noncombatant air- 
craft also is increasingly im- 
portant. Testing of airfoils and 
forms in free flight, with data 
electronically transmitted to 
ground, is tending to supplant 
wind tunnel work. Aircraft 
testing by remote control can 
be carried to destruction with- 
out endangering pilots’ lives. 
Successful use of heavy drone 
bombers over Bikini is held a 
convincing demonstration, ac- 
cording to Col. H. T. Alness, 
commander of AAF’s First 
Experimental Guided Missile 
Groun. that the days of piloted 
bombing missions are ending. 

Army Ordnance, sharing the 
guided missile program with 
AAF, has in the advanced de- 
velopment stage several wea- 
pons in the aviation category. 
Among them: A countermeas- 
ure missile which can inter- 
cept enemy missiles flying at 
supersonic speed; a 4,500-Ib. 
rocket-assisted bomb being 
tried on Nazi concrete U- 
boat pens; automatic rocket 
launcher operating at ma- 
chinegun speed; flying tank 
that lands with crew aboard 
and engine running; 3,500- 
mph. guided missile firing 
from shore at ships; recoil- 
less 105-mm. aircraft cannon; 
a jet that throws disinte- 
grated metal at 25,000 fps., 
penetrating 4 in. steel, de- 
signed as missile warhead; .50 
cal. machine gun expected to 
fire 5,000 rounds pm.. with 
hope for 30,000; a rocket hy- 
drobomb launched from air- 
craft to travel under water 
at 70 mph.; and a research 
— that has soared over 

mi, 


Step Ahead for Mitchell Bill 


A subcommittee of Senate 
Interstate Commerce Commit- 
tee approved the Mitchell 
Bill, providing a national air 





policy board. Within 6 mo. of 
formation, board would rec- 
ommend to Congress a civil 
and military air program de- 
signed to give U. S. leader- 
ship in aviation. Witnesses in 
hearings unanimously ap- 
proved the objective. Some 
asked for a permanent board, 
but committee stood pat for 
temporary group, composed 
of citizens to be appointed by 
President. It rejected AAF’s 
proposal that board consist of 
representatives from federal 
agencies dealing with avia- 
tion. 


War Assets Revamps Sales 
Methods 


War Assets Administration 
has obtained 76 dealers to dis- 
pose of aircraft components 
and parts under its agency 
agreements plan, hopes to sign 
up 150. Up to Aug. 1, WAA 
had shipped to agents com- 
ponents and parts having or- 
iginal value of $75,000,000, 
more than half of that since 
March. 

As of June 30 engines, com- 
ponents and parts on hand 
totaled $1,000,000,000. WAA, 
directly and through agents, 
has sold about $48,000,000 
worth. A government adver- 
tising campaign is assisting 
agents. 


Dealers must: Have ade- 


quate storage space; have 
themselves, or employ persons 
with, adequate aeronautical 
experience; employ - adequate 
sales forces; have bins for 
classified storage of the small 
goods; observe WAA’s terms 
and conditions. 

WAA has sold 16,097 sur- 
plus airplanes to date, 1/3 to 
California, Texas, and Florida. 
Primary trainers and liaison 
types account for 67% of total; 
adding transports brings the 
group to 77%. Average weekly 
og first 4 mo. this year was 
356. 


Military Merger Loses 
By Adjournment 


Congress adjourned without 
acting on merger of Army and 
Navy. The bill, S-2044, was re- 
ported by Senate Military Af- 
fairs Committee, but did not 
reach a vote; House did not 
act. AAF, supported strong- 
ly by Mr. Truman and mod- 
erately by the Army, was un- 
able to overcome powerful op- 
position by conservative Navy 
elements. Proposal was to 
create Department of Com- 
mon Defense with civilian 
secretary, and undersecre- 
taries for Army, Navy, and 
Air Forces, with single chief 
of staff. 

Army-Navy agreement, pro- 
moted by President, follows 
bill but eliminates single chief 
of staff, autonomous naval air 
force and Marine Corps, and 
joint advisory groups for com- 
mon problems like research, 
supply. This compromise 
would effectively have side- 
tracked merger objectives. 
Even if the President calls 
Congress back this Fall, there 
will be no action on the bill, 








SEAGOING GHOST 


McDonnell FD-1 Phantom is fueled 
velt” just before several successful 


aboard carrier “Franklin D. Roose- 
takeoffs and landings, marking first 


time a straight jet-propelled plane had operated from an American air- 


craft carrier. 


Assn. photo) 
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Tail pipe of one of plane’s two Westinghouse 19-B axial 
flow turbojet engines can be seen extending from wing root. 


(Press 


because the short time would 
permit effective filibustering. 
All measures in process offi- 
cially die with the 79th Con- 
gress; opposition to merger 





* COMING UP * 


Aug. 30-Sept. 7: First Postwar 
Canadian Air Show, spon- 
sored by NAA of Canada, 
DeHavilland Airport, To- 


ronto. 

Sept. 4-12: Air Fair, sponsored 
by Aviation Council of Met- 
ropolitan St. Louis. 

Sept. 5-15: St. Louis, Mo., Avi- 
ation Week. 

Sept. 10-13: Federation Aero- 
nautique Internationale Gen- 
eral Conference, London. 

Sept. 12-13: Society of British 
Aircraft Constructors ex- 
hibit, Radlett, England. 

Sept. 17: IATA Western Traffic 
Conference, Rio de Janeiro. 

Sept. 19-20: National Association 

of State Aviation Officials 

annual meeting at Butte, 


Mont. 

1: PICAO Middle East 
Regional Air Navigation 
Meeting, Cairo, Egypt. 

Oct. 3-5: SAE National Aero 
Meeting & Aircraft Engi- 
neering Display, Biltmore 
Hotel, Los Angeles. 

4-13: Annual Air Show 
sponsored by Aircraft In- 
dustries Association, Cleve- 


land. 

Oct. 5-20: State Fair of Texas, 
with exhibit on aircraft 
parts & accessories spon- 
sored by Southwest Air- 
motive, Petroleum  Bldg., 


‘ex. 

10-12: ASTE semi-annual 
convention, Pittsbu 3 

14-17: National Aviation 
Clinic, Oklahoma City. 
16-17: SAE National Trans- 
portation & Maintenance 
Meeting, Hotel Knicker- 
bocker, Chi 0. 

19-21: Third annual Avi- 
ada, Las Vegas, Nev. 
23-25: Second Annual Ari- 
zona Aviation Conference, 
Phoenix, Ariz. 

24: IAS Air Transport 
Meeting, at Statler Hotel. 
Washington, D. C. 

29: Annual meeting Inter- 
national Air Transport As- 
sociation, Cairo, Egypt. 
29: PICAO Meteorological 
Div. meetings will resume. 
Montreal. 

30: PICAO Special Radio 
Technical Div. to convene. 
Montreal. 

Nov. 7-8: SAE National Fuels & 
Lubricants Meeting, Mayo 
Hotel, Tulsa, Okla. 

Nov. 15-24: National Aircraft 
Show, sponsored by AIA, 
former Fisher Bomber Plant, 
Cleveland. 

Nov. 19: PICAO Communications 
Div. resumes, Montreal. 
Nov. (Exact date unannounced): 
International Aero Exhibi- 

tion, Paris, France. 

2-4: SAE National Air 
Transport Engineering 
Meeting, Edgewater Beach 
Hotel, Chicago. 

Dec. 12-15: International Avia- 

- tion Celebration, El Paso. 
Tex., auspices Chamber of 
Commerce. 

Dec. 17: IAS Wright Brothers 


Oct. 


Oct. 


Oct. 
Oct. 
Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Dec. 
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may force 80th Congress to 
start from scratch. 


U. S. Aviation Research 
Seen Well in Lead 


Delivering this year’s Wilbur 
Wright Memorial Lecture at 
London, E. F. Relf, College of 
Aeronautics, Canfield, Eng- 
land, praised state of funda- 
mental research at NACA and 
seemed to admit that England 
is not up with America. He 
expressed faith in future of 
boundary layer control in 
Britain, while this technique 
is nearing test stage here. The 
same is true of aspect ratio, 
perhaps as low as one. Mr. 
Relf dwelt on difficulties of 
wind tunnels for supersonic 
tests, suggested free drop of 
weight models, while drops are 
already practiced by NACA 
here. 

He added supersonic flight 
may be simplified by a century 
of development work on bal- 
listics. 


CAP Gets Federal Charter 


Civil Air Patrol, through 
efforts of Col. Earle L. John- 
son and many co-workers, has 
achieved a federal charter, 
and a national status along- 
side of Red Cross, Boy Scouts, 
American Legion, etc. This 
recognition was accorded by 
Congress and the President 
for wartime services in coast 
and border patrol, target tow- 
ing, aircraft search and rescue, 
courier, emergency transport, 
and other missions. It will 
continue peacetime emergency 
service, with Col. Johnson as 
national commander. CAP’s 
cadet program ties in with 
AAF air reserve. It will spon- 
sor an air show in each state 
to raise operating funds. A 
federal charter carries no ap- 
propriations. 


Proposed CAA Charges Hit 


CAA’s proposed $5 fee for 
registration and recording air- 
craft titles is opposed by fly- 
ing groups, which point out 
that. most states charge 50c to 
$1 for about the same service. 
Highest auto rate is in New 
Jersey, which charges a maxi- 
mum of $2.25 for cars pur- 
chased outside the state. CAA 
has the advantage of a cen- 
tralized operation, all done in 
Washington. 


Senate Sets Up Air Museum 


Senate passed a bill, already 
approved by the House, au- 
thorizing establishment of a 
National Air Museum as part 
of the Smithsonian Institu- 
tion at Washington. Advisory 
board will comprise repre- 
sentatives of AAF, Navy, 
Smithsonian, and two citizens 
appointed by the President. 
Rep. Jennings Randolph in- 
itiated the project. Wright 
Field is already collecting ex- 
hibits; it has already assigned 
the B-29 that dropped first 
atom bomb. 





TRULY A 


MID-WING 


Consolidated Vultee’s giant XB-36 is airborne on first test flight from 
Tarrant Field, adjacent to Convair Ft. Worth plant where craft was 


built. 


Main runway had been reinforced and lengthened to accommo- 


date XB-36, but craft took to air with more than 1,000 ft. of runway 


unused. (Press Assn. photo.) 





NACA Opens Low-Turbulence 
Tunnel 


NACA has opened a new 
low-turbulence wind tunnel at 
the Ames Laboratory, Moffett 
Field, Cal., only one of its 
kind in the world. Eight fine- 
mesh screens, spaced 9 in. 
apart, smooth the air flow to 
a semblance of free air. The 
screens, placed ahead of the 
12-ft. test section, are 60 ft. 
in dia. They slow down the 
flow to about 20 mph., but the 
speed is raised to test rate in 
the smaller throat of the tun- 
nel. 

Low turbulence was previ- 
ously achieved by NACA, in 
a test section of only 18 in., at 
Langley Field. From that tun- 
nel came the now-famous low- 
drag laminar flow series of 
air foils. The new tunnel can 
take models of 10-ft. wing 
span, which will give data ap- 
plicable to airplanes of 60-ft. 
span. This is accomplished by 
increasing the pressure to as 
much as six times atmosphere. 

By reducing the pressure to 
one-sixth of atmosphere, the 
flow can be increased to give 
the equivalent of transonic 
speeds. 


* SPOT CHECKING * 


NACA reports vacancies for en- 
gineers at Langley Field, with 
salaries ranging from $2,644 to 
$5,902 yearly. Principal needs are 
for: Aerodynamicists in fields of 
high speed research as affecting 
performance, stability and con- 
trol, and structures; structural 
engineers; electrical engineers 
for research and development of 
electronic and radar instruments 
for telemetering test data from 
pilotless aircraft and missiles; 
mechanical and electrical engi- 
neers for design to further pro- 
curement of. laboratory equip- 
ment and facilities; physicists 
for solution of the fundamental 
problems in theories of flight; 
and naval architects for hydro- 
dynamic research. Applicants 
should write: Employment Of- 
fice, NACA, Langley Field, Va. 


CAA has approved A-P Daynite 
signal, made by Aerial Products, 
Merrick, L. I., as equivalent of 
Very pistol. It is counterpart of 
Navy Mark 138, Mof 0, which has 
also been approved by Coast 
Guard. 


C.1.T. Credit Corp. has inaugu- 
rated nationwide credit system 
for purchase of lightplanes, with 
service charges said to be com- 
parable to those in auto indus- 





try, and with what are termed 
“lowest insurance rates in his- 
tory.”’ 


Boeing Stratocruiser will be first 
commercial airliner to use GE 
turbo-superchargers. In addi- 
tion to supercharging craft’s 
four 3,500-hp. Pratt & Whitney 
Wasp Majors, superchargers will 
provide air for cabin pressuriza- 
tion system. 


Douglas C-74 Globemaster set 
new world’s record by taking off 
at gross weight of 172,000 lb.— 
made up of useful load of 86,288 
lb., and empty weight of the 
craft of 85,712 lb. Takeoff re- 
quired only 4,000 ft. of runway. 
Few days later, plane crashed 
during full-load dive tests, but 
all crew members chuted to 
safety. 


Post Office Dept. expressed it- 
self well satisfied with results 
of 3-wk. experimental helicopter 
mail haulage in Los Angeles 
area. Report on tests said in 
part: ‘Helicopter demonstrated 
it can fly and carry. mail 
through summer fog of Los 
Angeles area with performance 
record at least as good as that 
of conventional aircraft.” 


AAF has installed speed course 
measuring equipment at both 
Wright Field and Muroc Lake 
to check aircraft velocities at 
any altitude in any weather. 
Three parallel radio detection 
béams are set at right angles to 
course, and as plane crosses 
each beam a signal is flashed to 
central recording station. Time 
elapsed between each signal is 
measured against known dis- 
tance between beams to show 
speed. Dayton course will be 
used to check supersonic aircraft 
speeds; that at Muroc to time 
rockets and pilotless aircraft. 


CAA has devised new ‘‘Malfunc- 
tioning and Defects Renort.’”’ 
Form No. 1226 to assist agency 
and manufacturers in eliminat- 
ing defects. CAA urges owners, 
pilots, and mechanics to make 
full reports of failure of parts 
or material which show up dur- 
ing routine or periodic inspec- 
tion. Use of new form is volun- 
tary and has nothing to do with 
accident reports. 


Erratum: Our July issue (page 
69) credited Lt. Henry Johnson 
with 2,000-km. speed record, an 
error. Lt. Johnson flew only the 
1,000-km. course, at 462 mph. 


* CANADIAN NOTES * 


By James Montagnes 


Fleet Aircraft, Fort Erie, Ont., 
is to continue making Fleet 
Canuck two-place personal plane, 
while main emphasis of company 
will go on plywood autotrailer 
manufacturing, with change in 
ownership of company to Vin- 
eent Mining Corp., Toronto. 


Bristol Airplane Co., Ingland, 
has sent a twin-engined Bristol 
Freighter to Canada for tour of 
North and South America, and 
to take orders for this ‘“‘tramp 
ship of the air’’...Gloster Meteor 
jet plane which has been in 
Canada since last winter, was 
lost on a flight from Edmonton 
to Toronto. RCAF pilot Flight- 
Lieut. Wm. McKenzie was found 
in northern Ontario bush near 
Sudbury after nearly a month 
since his forced landing on a 
small lake.. Aerial search had 
been given up, when fishermen 
sighted him. Meteor went down 
in small lake. 


Photographic Survey Co., To- 
ronto, affiliated with the photo- 
graphic survey companies in 
England, Africa, Australia, and 
New Zealand, has been awarded 
contract to aerosurvey 125,000 
sq. mi. of Ontario for Ontario 
government. 


Direct commercial aerial freight 
service between Montreal and 
Bogota, Colombia, was started 
late in July....TCA operated 
first direct London - Vancouver 
air service in connection with 
the Vancouver Diamond Jubilee 
celebrations, bringing three pas- 
sengers by Lancastrian, with 90- 
min. stopover at Montreal, and 
first nonstop flight by Lancas- 
trian from Montreal to Van- 
couver. Line also has been given 
4-yr. monopoly by Bermuda for 
Canada-Bermuda _ service, to 
start this year....Chartered air- 
craft have been used to take 
eight bulls from Toronto to Cuba 
and Puerto Rico. 


War Surplus sale of Canadian 
aircraft includes two Mosquito 
aircraft to Siple Aircraft, Mont- 
real, which operates a West 
Indian cargo service. Other war 
surplus planes sold in June in- 
cluded Canso PBY5A, 65 Cessna 
Cranes, Anson, Harvard, Oxford, 
and deHavilland Moth. aircraft. 
113 in all. Canadian Car & 
Foundry, Montreal, is changing 
over PBYDA aircraft into freight- 
ers for Canadian and foreign 
buyers, changes including wide 
hatches replacing gun _ blisters, 
streamlined nose, firewalls. seats. 
PBY5A freighter is to take 5- 
ton payload. 


TCA Lancastrians are now al- 
lowed another ton payload by 
Canadian Department of Trans- 
port, increasing gross weight to 
65,000 Ib. 


* CALLING NAMES * 


George E. Bounds has_ been 
named dir. pub. rel. for McDon- 
nell Aircraft. 

Edward E. Israel has been ap- 
pointed service mgr. for Com- 
monwealth Aviation. 


TACA appointments: Richard S. 
Mitchell has been named v.-p. in 
charge of operations; John B. 
Doriss has been appointed su- 
pervisor of advertising. 


W. L. Morrisette, Jr., has been 
appointed EAL’s dir. of traffic 
procedures. 


Canadian Wright appointments: 
H. V. Wright has been named 
pres. and dir.; J. A. Limoges has 
been made v.-p., treas. and dir.; 
W. D. Kennedy, Norman H. Bell, 


L. M. Coughtry, Rene Labelle 
and L. E. Seton have been made 
directors. 


Edward B. Burridge has joined 
Slick Airways as sales rep. for 
San Francisco. 


T. B. Jones is now in charge 
of Goodyear Aircraft’s aero- 
physics dept. 





Charles D. Manhart has been 


AVIATION, September, 1946 





Rr RY RP Sa Sarat amas 


wwetodimw § 6 


a ht 


























REVERE 
MAGNESIUM SHEET 


You can do more with magnesium in one deep draw than with 
any other engineering metal. You can draw it deeper in one 
stroke of the press, and far closer to the precise dimensions 
on your prints. For magnesium alloy sheet is deep drawn at 
a temperature above its recrystallization point so that the 
ductility of the metal is at a maximum. 


From this you gain five important advantages... 


1. You can effect greater deformation without danger of frac- 
ture. Reductions up to 65% in one operation are common. 

2. Less power is needed because yield strength is lowered in 
this temperature range. 

3. Time and money are saved through elimination of inter- 
stage annealing and multiple press operations. 

4. Tool costs are materially reduced because no interstage 
dies are needed. 

5. Springback may be eliminated, so that the part can be 
drawn to a final fit in one stroke. 


If sheet metal deliveries are all that is holding up your 
production, you can quickly give your plant the green light. 
Revere magnesium alloy sheet can be shipped to you in short 
order. It comes in a variety of standard sizes and gauges or 
it will be produced to your specifications—in either of two 
qualities: Commercial or Aircraft. 

Revere light metal products include magnesium sheet and 
plate, rod and bar, tube, extruded shapes, and forgings in all 
standard wrought alloys, as well as aluminum alloy tube, 
extruded shapes and forgings. A Revere Technical Advisor 
will gladly consult with you about the application of these 
products to your business. Get in touch with Revere. 
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Weighing only 5 lbs., this box 29” long, 11" wide 
and10%"deep was made of Revere magnesiumalloy 
0.081” sheet by Brooks and Perkins, anufactur- 
ing engineers, 2457 Woodward Avenue, Detroit, 
Mich. Produced in one draw on a 200-ton hydrau- 
lic press at a temperature of 550°F. An additional 
operation formed the shoulder at the top to receive 
the lid. Made to carry military rockets, these deep- 
drawn magnesium boxes suggest how readily 
magnesium can be used to lighten the weight of 
bus and truck body parts as well as numberless 
other products. 
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REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, 
Mich.; New Bedford, Mass.; Rorie, N. Y. — Sales 
Offices in Principal Cities. 

3 e 8 ¥ 
Listen to Exploring the Unknown on the Mutual Network 
every Sunday evening, 9 to 9:30 p. m., EDST. 
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Lili ily, " 
--» OR SMALL 


with JM Transite 


Whether your plans call for a massive building like the Navy’s lighter- 
than-air hangar...or a small one for a private plane—J-M Transite 
furnishes an easy, economical answer. 


In flat or corrugated types, Transite is readily adaptable for walls 
and roofs of hangars or administration buildings. The large 
sheets permit a minimum of framing, are easily sawed and 
drilled... may be nailed to wood or bolted to steel. A 
pleasing stone-gray in color, Transite may be used alone 

or in combination with other materials. 


And Transite is as durable as it is attractive! Made 
of asbestos and cement, this strong material is 
rotproof, rustproof and fireproof... assurance 

that it will be practically maintenance-free 
during its long life. An extra advantage 

—when alterations are necessary, Tran- 

Site is virtually 100% salvageable. 


For all the facts about this 
versatile building material, 
the illustrated brochure TR- 
45A, is yours for the asking. 
Write Johns-Manville, Box 
290, New York 16, N.Y. 


Left: The doors ofthe Navy’s 
lighter-than-air hangar at 
South Weymouth, Mass. are 
made of Johns-Maaville 
Transite. Theyare 5 ft.thick, 
120 ft. high, 220 ft. wide. 
Above: Small plane hangar 
by Luria Engineering Corp., 
New York, N.Y. 


-Johns-Manville 
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named sales mgr. of Bendix 
products div., with |. F. Richard- 
sen as asst. sales mgr. 


PAA appointments: Selby Cal- 
kins has been named pub. rel. 
mgr. for Pacific-Alaska div.; 
Ben C. Tarnutzer has been ap- 
pointed adv. mgr. in same div.; 
Voit Gilmore has been made 
pub. rel. rep. at San Francisco 
hq.; Edwin Sorenson has _ been 
appointed station mgr. at Wash. 
D. C. ha. 


Other PAA changes: Thomas 
Wolfe has been named v.-p. in 
charge of Pacific-Alaska div.; 
J. H. Smith has been made v.-p. 
of Atlantic div.; and Capt. Wil- 
bur W. Lynch has been ap- 
pointed communications supt. of 
Latin American div. 


William A. Blees, Convair’s 
v.-p. in charge of sales, was 
elected to board of directors. 


DOr. Theodore von Karman, con- 
sultant for aerodynamics and 
for aerodynamic power plant re- 
search at Northrop, was 
awarded Medal of Merit. 


AIA elections: Joseph E. Lowes, 
Jr., dir. pub. rel. for Fairchild, 
has been elected chairman of 
National Pub. Rel. Advisory 
Com.; Ken Ellington, dir. pub. 
rel. for Republic, has been 
elected chairman of Eastern 
Region Pub. Rel. Advisory Com.; 
and Walter T. Bonney, dir. pub. 
rel. for Bell, is vice-chairman. 


Oscar Bergstrom has been ap- 
pointed gen. traffic mgr. for 
Florida Airways. 


Wilbur C. Nelson has been ap- 
pointed professor of aeronautical 
engineering at U. of Mich.: and 
Dr. Myron H. Nichols and David 
T. Williams have been appointed 
associate professors. 


Capt. R. E. Pickering has been 
ee asst. chief pilot for 


T. P. Wright, Thor M. Smith, 

Rudy Arnold, and Paul E. Rich- 

ter have been named judges of 

TWA’s ’46 annual aviation writ- 

rn and photographic compe- 
on. 


Rear Adm. H. B. Miller is now 
vice-pres. in charge of pub. rel. 
for TWA. 


Harry Meixell has been named 
exec. director of National Avia- 
tion Trades Assn. 


John Paul Andrews has become 
director of publicity and adver- 
tising for Chicago & Southern 
Air Lines. He was formerly 
executive editor with Phil An- 
drews Pub. Co. 








United Aircraft appointments: 
Commodore Walton W. Smith 
has been named asst. to sales 
mer. at Pratt & Whitney div.; 
Col. E. W. Dichman has been 
named Dayton rep. for Pratt & 
Whitney engines; and H. C. 
Howe has been appointed head 
of contract administration dept. 
of Chance Vought div. 


Minot C. Mulligan is now secy. 
for CAB. x 


Col. Robert M. Love, pres., All 
American Aviation, was awarded 
Distinguished Service Medal, and 
Mrs. Nancy H. Love was award- 
ed Air Medal. ‘ 


NAL appointments: F. E. Howe 
has been elected asst. secty. 
and asst. treas.; Helen Bowen 
has been appointed supt. of pas- 
senger service; O. M. Foxworth 
has been named mgr. of Air 
Cargo Div.; and George P. Dane 
has been made mer. of tariffs 
and schedules. 


Harvey L. Williams has resigned 
as exec. v.-p. of 


Stan Wilson has been appointed 
gen. service mgr. for Pacific 
Airmotive, with S. H. Grinnel 
as branch mer. 


George C. Lentz has been ap- 
pointed sales engineer for gas 
turbine engines at Menasco 
company. 


llia I. Islamoff has resigned as 
v.-p. of Bellanca. 


* PLANES AT WORK * 


What is said to be first French 
postwar contract for American 
civilian goods is order for 100,- 
000 fountain pens, first 20,000 
of which were shipped by air 
express. 


Slick Airways made initial ship- 
ment of 426 lb. of Candy from 
New York to Beverly Hills, Cal., 
making it possible to put mer- 
chandise on shelves within 24 hr. 
of production. Manufacturer, 
Rosemarie de Paris, is consider- 
ing putting other cities on air 
delivery basis. 


Aeronca Champion is being used 
near Gillette, Wyo., to spot and 
herd antelope. Purely a game 
animal, antelope sometime be- 
come too prevalent in certain 
areas, making it necessary to 
corral and ship them to less 
congested spots. 


Dept. of Interior’s Fish & Wild- 
life Service has added 10 new 
planes for use in keeping census 
on fowl, big game animals, and 
stock fish. Five of planes will 





SPORTSMAN’S SPECIAL 
Designer Dewey Eldred, holder of lightplane speed and endurance records. 


shows new floatplane he designed for his own use. 


Inverted gull wing 


greatly shortens struts for floats, which also support short twin booms 
leading to stabilizer and elevator. With 125-hp. Continental engine, craft 
is. reported to have 125-mph. top speed and cruising speed of 85 mph. 


plane features roomy cabin and extra large luggage compartment. 


photo) 
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THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





Award of Congressional Medal of Honor to Gen. Billy 
Mitchell, a generation too late, reminds you that all 
but a few military leaders could be wrong now, as they 
were in his time. Or, for worse measure, maybe they 
are all wrong. 


Call for unity. “No person who operates airplanes, 
whether one or one hundred, whether for fun or profit, 
is likely to escape the oncoming drive to hamstring the 
industry with taxation and regulation.” ATA’s Robert 
Ramspeck said that, with reference to surface trans- 
port groups which are opposing, by all means, the 
potential competitive power of airplanes. 


Some day, with foreign airlines in strong competition 
with U. S. airlines, grounding of U. S. equipment-by 
the Government will be even more serious than it 
has been. 


Never again will the airlines enjoy the comparative 
tranquility they had in a decade of practical stand- 
ardization on one airplane—the DC-3. In early future 
they will have to deal with varying performances and 
requirements of half a dozen models—together 
with progressive transition from reciprocating to tur- 
bine power, and transition in most phases of avigation 
toward all-weather operation. 


Conviction is growing that “scheduled” and “non- 
scheduled” are not primary distinctions in classifica- 
tion of air transport for purposes of economic regula- 
tion. Freight carriers say neither regularity nor 
frequency of trips has much significance to them. 


Zowie! Paper reads: “The War Department received, 
a few minutes ago, a letter from the Chairman of the 
CAA endorsing .. .” Never mind what, it’s all old 
stuff now. But notice that “few minutes ago.” 


Persons impressed with demands for GI job rights in 
new aviation enterprises, should notice that about 27,- 
000 vets of World War II are employed on scheduled 
airlines. 


“Leaving no stone unturned" are the key words in Maj. 
Gen. LeMay’s statement that Manhattan Engineering 
Project and aircraft engine companies .are seeking 
atomic propulsion for airplanes. The thing is not futile, 
or they wouldn’t try for it. But prospects are thin for 
the foreseeable future. Fairchild has the primary 
contract. 











be added to present  similar- 
sized fleet in Alaska, others will 
be used in this country. Air- 
craft purchased are 2 Noorduyn 
Norsemen; a Grumman Goose; 
2 Vultee L-1s; 4 Stinson L-5s, 
and a Luscombe. 


Making a 7,000-mi. 45-day swing 
around country in a 2-place 
Funk piloted by James Streeter 
is M. L. Michels, salesman for 
Bond Corp. of Portland, Ore., in 
what is believed to be longest 
charter flight ever originating 
in Portland. Plane was chartered 
from Skylife, Inc. 


Marilyn Link, sister of Link 
Aviation Devices’ Pres. E. A. 
Link, recently used company’s 
Grumman Widgeon to deliver 10 
Linkanoes, collapsible canoes 
made by Link to Raleigh Daw- 
son, Washington, D. C., marine 
dealer. 





* OBITUARY * 


Starr Truscott, aeronautical en- 
gineer and hydrodynamics re- 
search authority at NACA lab- 
oratory. He served as chief 
engineer to joint Army-Navy 
airship board and asst. for 
lighter-than-air board, BudAer. 
Designer of first high-speed sea- 
plane towing bases at NACA 
laboratory, he had been director 
of hydrodynamics research div. 
since ’29. He was also a fellow 
of IAS. 


oa 

Herbert C. Rowell, assistant dis- 
trict manager of McGraw-Hill’s 
Southern California area. A vet- 
eran employee, his association 
with the company began in 
1910. He had long been hailed 
by West Coast advertising lead- 
ers for his maintenance of high 
ad standards. 
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All about ‘“HY-MAC”’ Aircraft Test Equip- 
ment for checking hydraulic installations 
before and after assembly with varying 
capacities from O to 30,000 P.S.I. 
Besides complete information regarding 
equipment for the more standardized tests 
it also includes such highly specialized 
machines as used for checking the variable 
pitch feathering type of airplane propeller 
---@ request on your letterhead will bring 
a copy of this sixteen-page brochure. 
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AVIATION MANUFACTURING 





AAF Leads In Battle for Guided Missiles; 
Kilgore Bill Delayed As Congress Adjourns 


. . « Military plane production continues low .. . 
Warren seeks authority to reopen contract renegotia- 


tions. 


Army Air Forces appears to 
be winning its battle with 
Army Ordnance for control of 
the guided missile program. 
Original Army directive gave 
AAF those missiles which op- 
erate on aerodynamics, and 
gave Ordnance those that de- 
pend upon momentum. 

Maj. Gen. Henry S. Aurand, 
General Staff chief of research, 
is responsible only to the Gen- 
eral Staff, which is backing 
him in his acceptance of AAF’s 
interpretation of the directive. 
Obviously, the terms “mo- 
mentum” and “aerodynamics” 
are subject to flexible defini- 
tion, which has given AAF the 
edge. 

While Ordnance is_ well 
equipped with know-how and 
facilities to develop missiles, 
which are another form of 
artillery, the General Staff 
feels future wars will be 
fought largely in the air, and 
that AAF is still better qual- 
ified. “Air-to-surface” missiles 
will be just as important as are 
“surface-to-air” missiles. 

AAF presently has five 
major missiles projects: (1) 
Aerodynamics and design; (2) 
propulsion; (3) guidance and 
control; (4) warheads; and (5) 
launching methods and equip- 
ment. The work is coordinated 
by AAF Scientific Advisory 
Board, headed by Dr. Theodor 
von Karman, reporting to Maj. 
Gen. Curtis E. LeMay, who is 
responsible only to AAF chief 
Gen. Spaatz. More than 100 
universities and industrial con- 
cerns are participating. 

Some developments under 
way: Glide bombs, jet bombs, 
controlled bombs, _ several 
broad types of control systems, 
fuels, six types of rockets, and 
secret devices. 

Combat planes, as used in 
the late war, are believed on 
their way out. Studies of space 
machines to go beyond the 
earth’s gravity and atmosphere 
are under way. Maj. Gen. Ev- 
erett Hughes, Army Ordnance 
chief, predicts guided missiles 
with a range of 20,000 mi. 
Army has been criticized for 
not having anything better to 
date than the German V-2 
type, which recently reached a 


height of 8314 mi. at White 
Sands, N. M. 
Research Program Left 
Unsolved 


Congress adjourned without 
passing the Kilgore research 
bill. As passed by the Senate 
this bill, left for later consider- 
ation by the House, reverses 


the usual Army and Navy pro- 
cedure of assigning inventions 
arising from research con- 
tracts. 

Section 8 provides that such 
inventions shall be made avail- 
able to the public within cer- 
tain limits. Under some con- 
ditions, the contractor may 
retain patent rights. The air- 
craft industry, through Air- 
craft Industries Assn., took the 
position that when Govern- 
ment funds are used for re- 
search, resulting inventions 
should go to the public, but 
when private funds are con- 
tributed, benefits of invention 
should go to the investors pro- 
portionately. Incentive to re- 
search will disappear unless 
royalty reward is possible. The 
industry will keep an eye on 
House action in this regard. 

The Senate bill would create 
a National Science Founda- 
tion, which would not do re- 
search but would authorize 
work done under grants to 
companies and schools. Presi- 
dent would appoint an Admin- 
istrator at $15,000 per yr., and 
a National Science Board, 
which would suggest candi- 
dates for Administrator. 


Military Plane Deliveries 
Still Low 


In June, AAF accepted 1 
Lockheed P-80, 4 Boeing B-29s, 
7 Fairchild C-82As, 3 Sikorsky 
R-5D helicopters, and 4 Culver 
radio-controlled PQ-14A target 
planes. Navy took 16 Grum- 
man F-7Fs, 21 Chance-Vought 
F-4U4s, 5 Grumman F-8Fs, 
2 Martin PBM-5E medium 
bombers, and 3 Curtiss XBT2C 
light bombers. AAF total 19; 
Navy total 47. 

Military and Naval air ap- 
propriations for 1947 (fiscal) 
total about $2,000,000,000, a 
mere fraction of wartime 
funds. For 1947, Air Corps gets 
$1,199,500,000; Bureau of Aero- 
nautics, $805,760,000; CAB $2,- 
332,000; CAA  $121,537,720. 
While military aviation funds 
drop, civilian aviation funds 
are increasing greatly. 


GAO Seeks Contract Changes 


Compt. Gen. Lindsay C. 
Warren recently told the Mead 
War Investigating Committee 
that millions of dollars have 
been spent in over-payments 
to war contractors. He com- 
plained of insufficient author- 
ity to reopen terminated con- 
tracts, or to investigate pay- 
ments under cost-plus-fixed- 
fee contracts, except where 





fraud is obvious. 
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Mr. Warren named twelve 
leading aircraft manufactur- 
ers from whom millions of dol- 
lars in over-payments have 
been recaptured. If the Mead 
Committee’s investigations re- 
veal widespread windfalls, it is 
probable that revision of con- 
tract law will be sought, to 
give Mr. Warren’s General Ac- 
counting Office a free hand in 
making recaptures. 


* INDUSTRY MEMOS * 


Wright granted Chinese govt. 
license to manufacture Cyclone 
9 engines. 


Douglas initiated composite 
service-trouble summary to en- 
able airlines to compare mainte- 
nance experiences on DC-4s... 
Company started production of 
aluminum all-purpose rowboats. 


Beech received Model 18 spare 
parts order from Navy, said to 
be equivalent in dollar volume 
to 400 of craft. 


New helicopter planned by C. R. 
Haig of Haig Helicopter Co., 
Oakland Municipal Airport, Cal., 
is to be 3-place open cockpit 
craft with tricycle landing gear 
and single main rotor. It’s ex- 
pected to carry 540-lb. payload 
at 65-mph. cruising speed, and 
have a 160-mi. range. 


Menasco received additional 
AAF contracts for gas turbine 
work, amounting to $2,402,700. 
Company’s backlog runs to $8,- 
400,000. 


All American Aviation § states 
that company has granted pat- 
ents on pickup system in 15 
countries. 


Lear received orders for nearly 
$300,000 worth of electro-me- 


' |echanical equipment from Boeing. 





GE has developed a pneumatic- 
ally operated fatigue testing ma- 
chine, whose operating principle 
is very similar to that of a slide 
trombone. Designed to test gas 
turbine buckets, device is stated 
to have extremely simple oper- 
ating mechanism, consisting of 
a tuned air column in which 
tuning is accomplished by de- 
creasing length of air path. Ad- 
justment of tube length so that 
air vibrates at same frequency 
as that of test sample, is said 
to make it possible to produce 
very large and stable amplitudes 
of vibrations with small amounts 
of air. Tester has produced 
stresses ranging -to 100,000 lb. 
/sq. in. 


Boeing signed contract with 
UAL for delivery next vear of 
seven Stratocruisers costing 
$11,000,000. 


* FOR THE RECORD * 


Tucker Aircraft leased war sur- 
plus plant in Newcastle, Dela., 
and plans to eventually have 
1,000 employees working on 
pilotless aircraft and a 2-place 
personal amphibian. 


Fairchild moved export ont 
from Washington, D. C., to 30 
Rockefeller Plaza, N. Y. C. 


Piper acquired 36-acre tract on 
Ponca City, Okla., Municipal 
Airport for regional assembly 
plant to _ facilitate . deliveries 
west of Mississippi. 


Goodyear established an aviation 
products div. and export office 
at Ninth St. and Biscayne Blvd., 
Miami. 


Cessna planned reopening of its 
plant at Hutchinson, Kan. 


Pacific Airmotive broke ground 
on general purpose factory build- 
ing project to house company 
shop facilities in Los Angeles 
area. Location is corner of Hol- 
lywood Way and Tulare St. 





NEW NAVY TYPES 
Just revealed by Navy are two scout planes: 
“from floats up’? by Edo Aircraft Corp. Powered by 550-hp. Ranger in- 
verted-V 12 engine, craft has high speed of ‘‘well over 200 mph.”, climbs 


1,500 fpm., and has range of over 1,000 mi. 


XOSE-1 (top) designed 


Curtiss SC-2 Seahawk (bot- 


tom) is land-based version of SC-1, a floatplane designed for catapult 


operation. 


Powered by 1,350-hp. Wright engine, SC-2 has top speed of 


more than 250 mph., service ceiling of over 28,000 ft., and range 


of over 650 mi. 
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CASTINGS . . . but they were 


Now—all the advantages of Monel, Nickel and 
Inconel—available in PRECISION CASTINGS 


Heres another way to lick tough de- 
sign problems . . . precision castings of 
Monel, Nickel and Inconel. 

The new INCO Precision Castings 
Plant is now in operation .. . built and 
equipped after years of pilot plant study, 
after thousands of experimental castings. 


Check what this development 
means: 


1 Precision Castings of Precision Accuracy 
—INCO precision castings are com- 
monly made to tolerances of + 
0.003”, and frequently to even finer 
tolerances. 


A Saving in Time and Money — In 
general, INCO precision castings 
eliminate machining or other fabri- 
cating operations normally involved 
in making parts. This is particularly 
noteworthy where the design calls 
for intricate features and contours. 
Grinding away of the sprue and 
sand blasting are usually all that’s 
required to make an INCO preci- 


sion casting ready for assembly into 
the finished product. 


Broader Use for the INCO Nickel Al- 
loys — The flexibility of design per- 
mits the INCO Nickel Alloys to be 
used in shapes which frequently 
were neither economical nor practi- 
cal to obtain as sand castings or by 
machining from forged stock or 
deep forgings. 

Dependable Source of Supply — INCO 
handles precision castings as a mass 
production process . .. you can 
count on quick, steady production 


from INCO. 
& 


Perhaps an INCO Nickel Alloy precision 
casting is your answer to the need for 
faster production...for hardness, greater 
protection against stress, corrosion, high 
temperatures, wear and fatigue. 

Let’s go over your job together. Just 
send us a blueprint (or an actual sam- 
ple). We'll be glad to work out all the 
information you want. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


NICKEL 


TRACE MA 


\ ALLOYS - 


MONEL* © “K” MONEL* © “H” MONEL* © “R’ MONEL* © “S” MONEL* © INCONEL™ © NICKEL © “L” NICKEL* © “Z”NICKEL * 


110 


*Reg. U. S. Pat. Off. 


“machined” in the mold! 








INCOC PRECISION CASTINGS 
SAVE TIME AND MONEY 


FUEL PUMP ROTOR 


Formerly required 3 or 4 operations 
on 3 to 5 different machines. Note 
grooves on internal surface, 


CLUTCH GEAR 


Saved complicated ma- 
chining. Also avoided 
at least one sub-assem- 
bly, i.e., force-fitting, 
welding or brazing the 
projecting key on small 
end, 


FLIGHT CONTROL 
INSTRUMENT COVER 
(Cutaway section) Originally ma- 
chined from bar stock, taking a 9-day 
production schedule. Note intricate 

recesses and studs in recesses. 


Above parts are made of “S” Monel 
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—— 


CAB’s Non-Scheduled Air Transport Action 
Brings War Pilots’ View Into Sharp Focus 


. . - Connie re-certification based on four major 


. - ICAO ratified by Senate .. . See feeder 


mail rate change . . . TWA sets new pay scale. 


Pressure upon CAB from 
war veterans, public, and in- 
directly through Congress, 
seems likely to result in even- 
tual modification of the 
Board’s plans for restricting 
non-scheduled air transport. 

Deadline for industry com- 
ment on Amendment 3 to Sec- 
tion 292.1 of the Economic 
Regulations has been set back 
from July 22 to Sep. 3, which 
is also the final date (charged 
from July 15) for non-sched- 
uled carriers to file their reg- 
istration statements. 

Many of the 150 registra- 
tions received by CAB are in- 
complete, mainly because op- 
erators felt that the required 
data could be used by CAB 
as basis of a cease-and-desist 
order. Board has gssured the 
industry it has no such inten- 
tions. 

Indications are that CAB 
will start hearings about a 
month after the new comment 
deadline, and probably will 
give its decision within an- 
other menth or six weeks. 

Operators complain that 
presently proposed changes 
would put them out of busi- 
ness by curtailing number of 
schedules, and make their 
present operations illegal, 
without a certifieate of con- 
venience and necessity. 

The new Military Pilots 
Assn., with over 5,000 mem- 
bers, contends nearly 20,000 
service pilots and air crew- 
men are interested in the non- 
scheduled lines, and says most 
of the information on which 
CAB acted was compiled be- 
fore the present industry ex- 
isted. MPA says that while 
the Government tries to cre- 
ate jobs by sale of surplus 
airplanes, CAB is trying to 
restrict use of the planes. 


Connie Re-Certification 
Via Four Major Changes 


After CAB hearings at 
Reading, Pa., following ac- 
cidents which resulted in the 
grounding of 46 Constellation 
airliners operated by TWA, 
PAA, and AOA, CAA Admin- 
istrator Wright announced 
that the planes would be re- 
certificated as soon as four 
major, and some _ minor, 
changes were made. 

Mr, Wright estimated that 

changes would require 
about three weeks, and em- 
Phasized the opinion of airline, 
Government, and Lockheed of- 
ficials that the Constellation 
is basically sound. 
Grounding of the Constel- 





lations caused a maior U. S 
system traffic jam, including 
overseas services. And BOAC’s 
service to New York was com- 
pletely stopped. Conversion of 
45 Army C-54s and Navy R-5s 
was under consideration. 

Grounding was character- 
ized by confused press specu- 
lation and gossip, with dam- 
aging results to all concerned. 
Airlines and Lockheed wel- 
comed the CAA-CAB action. 

Four major changes required 
for re-certification, are: (1) 
Replace bulkhead electrical 
connectors with re-designed 
assembly; also, aluminum con- 
ductors in generator circuits 
with copper cables; (2) insu- 
late circuit breakers to elimi- 
nate shorting, or replace with 
copper fuses; (3) provide ad- 
ditional fire extinguisher pro- 
tection in rear section of 
power plant installations, and 
(4) install improved exhaust 
collector rings. 

Other changes to be made 
are in the electrical and hy- 
draulic systems, and 50-hr. 
flight tests are required. 
Changes can be made by 
either the operators or manu- 
facturer. 

Operating and maintenance 
techniques are to be improved 
for certification of Constella- 
tions using carburetor-equip- 
ved engines. CAA says it is 
ready to certificate models 
using fuel injection equipment, 
after the usual 150-hr. test. 
Change to injection systems is 
now in progressive develop- 
ment. 


ICAO Ratified by Senate 


U. S. has abandoned its ad- 
vocacy of multilateral interna- 
tional air agreements while, 
at the same time, it was ne- 
gotiating bilateral agreements. 

State Dept. announced U. S. 
withdrawal of its signature 
from the “five freedoms” 
agreement drawn at the Chi- 
cago conference in 1944. The 
fifth freedom—providing the 
right to load traffic in a sec- 
ond country for a third—was 
the main issue. Sweden, Neth- 
erlands, and the U. S. were 
the only countries having in- 
ternational aviation that sub- 
scribed to the freedoms. 

With the freedoms obliga- 
tion out of the way, Senate 
ratified the International 
Civil Aviation Organization 
(destined to succeed PICAO). 
Senate now shifts its opposi- 
tion to the 17 bilateral agree- 
ments between the U. S. and 
other nations. This opposition 
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contends that these agree- 
ments should take the form of 
treaties, to be approved by the 
Senate. Only enactment of a 
new law, by a Republican ma- 
jority in the new Congress, 
could prevent completion of 
the Administration’s bilateral 
agreement program. 


See Feeder Mail Rate Up 


Almost certainly, the feeder 
airlinés, which have been cer- 
tificated temporarily in recent 
CAB area actions will ask for 
mail rates higher than the 
estimates they gave. Some of 
them, in the midst of a busi- 
ness boom, figured on more 
traffic than they will actually 
get. Some have changed their 
plans to larger equipment than 
planned, and many have less 
mileage on which to spread 
overhead than they hoped for. 
It is believed CAB will set the 
feeder mail rate at 25c on the 
precedent of Pioneer, but 
probably will have to raise it, 
Pioneer is said to need a 45c 
rate now. 


TWA Sets New Pay Scale 


TWA placed in effect, Aug. 
8, pay rates, rules, and work- 
ing conditions, recommended 
by President’s Emergency 
Board, for pilots of 4-engine 
planes. Recommendations in- 
clude yearly pay raise of $750 
for first pilots, and as much 
as 36% increase to co-pilots 
in international service; in- 
creases in hourly and mileage 
pay for domestic and inter- 
national operators of faster 
planes; and month’s vacation 
annually to foreign-based 
transocean pilots. Acting in 
behalf of each of twelve other 
airlines involved in a threat- 
ened pilot strike, committee 
announced it was proposing 
to ALPA individual confer- 
ences with these lines to nego- 
tiate similar arrangements. 
ALPA Pres. Behncke declined 








comment on, substantial de- 
nial by the Board of his de- 
mands, also failure of his 
strike threat. 


* CROSS COUNTRY * 


ATA and airlines are consider- 
ing imposing 10% penalty on re- 


funds for “no-show” ticketed 
passengers failing to cancel 
reservations. 


House of Representatives passed 
and sent to Senate, bill for air 
express system to be operated 
by Post Office. 


Steamship companies now pre- 
dict 50% passenger loss to 
overseas air services, and they 
contend their exclusien from 
aviation by CAB plays into 
hands of foreign shipping which 
operates airplanes. 


UAL is contracting with local 
carriers, in all major cities 
served, for fast ground service 
within terminal areas. Company 
has recently arranged with Con- 
solidated Freightways for air 
freight pickup and delivery serv- 
ice to Portland, Eugene, and 
Pendleton, Ore.; Walla Walla, 
Wash.; and Boise, Ida. 


Delta has awarded $1,000,000 
contract for office and mainte- 
nance facilities expansion at 
Atlanta Municipal Airport. 


All American Aviation has pur- 
chased five Lockheed Saturns 
for delivery early in ’47, with 
option for 20 additional craft. 


AA has~ established Tulsa 
maintenance depot for Douglas 
DC-4 and DC-6 servicing, except 
engine overhaul. Also set up in 
city is stewardess school. 


NEA is starting construction on 
first units of $1,000,000 operat- 
ing base at Boston’s Logan In- 
ternational Airport. 


Southwest Airways, West Coast 
feederline, has taken hangar at 
San Francisco Municipal Air- 
port. Line is scheduling service 
Nov. 1 from coast cities to Santa 
Barbara, Cal., with 9 Douglas 
DC-3s. : 


Santa Fe Skyway, railway’s new 
contract air cargo affiliate, flew 
food load from Los Angeles to 
Chicago in craft equipped with 
Douglas-designed C-47 refriger- 
ating unit. 


CARGO-LUGGING MARTIN 202 


First view of interior arrangement of cargo version of Glenn L. Martin 


Co’s. 202 postwar transport. 
ton-mile costs can be achieved. 


Performance studies indicate excellent 
Martin announces that of nearly 400 


orders for 202s now on books, 36 are for this version. 
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DIVERSIFIED ? 








... an opportunity to reaffirm our company’s all 


giance to the pioneering spirit that brought it inte 


existence. It is a spirit that maintained Ex-Cell-O 
unfailingly during the economic extremes of the 
twenties and the thirties, and that enabled the 
company, during the early forties, to make a 
worthwhile contribution to our nation’s war effort. 
I can say in all sincerity that the same spirit impels 
the whole Ex-Cell-O organization of today ...a 
clear assurance of the active role that Ex-Cell-O 
will play in the peacetime years immediately 
ahead.* 


*from a message by Phil Huber, President and 
General Manager of Ex-Cell-O Corporation, on the 
occasion of the company’s 25th Anniversary ...as 
timely and significant now as when given in 1944. 


EX" Cc E L 


CORPORATION « DETR 








Manufacturers of Pure-Pak Paper Milk Bottle 

Machines, Aircraft and Miscellaneous Pro- 

duction Parts, Precision Machine Tools and 

Equipment, Continental Cutting Tools, Fue! 

Injection Equipment, Railroad Detail, and 
Drill Jig Bushings. 
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JET FOR TORQU 
Cierva Weir-9 experimental ‘copter, 


E CORRECTION 
just unveiled by British, eliminates 


anti-torque rotor by using engine exhaust and air from cooling fan for 


directional control. 
rudder pedals. 
Combine photo) 


Anti-torque action 
Craft is powered by Gypsy Queen engine. 


is controlled through pilot’s 
(British 





* INTERNATIONAL BRIEFS * 


ENGLAND BEA (British 
European Airways) has ordered 
90 Viekers Vikings, first of 
which went into operation dur- 
ing August. By January some 
40 will be available with the 
balance on hand by April 1947. 
Vikings will eventually be re- 
placed by VC-2s with jet power- 
plants giving 350-mph. cruising 
speed. 


Air Ministry announced in Com- 
mons that no more U. S. planes 
will be purchased for British 
airlines. Program now calls for 
outlay of $132 million for new 
aircraft, 84 million for BOAC, 
36 million for BEA and 12 mil- 
lion for BSAA. 


Lords voted consideration of 
separate Scottish airline in na- 
tionalization plans. Matter now 
goes before Commons for inclu- 
sion in aviation bill. Decision 
constituted triumph for Scottish 
interests who have long argued 
for own airline. (see Worldata, 
May, 1946 AVIATION) 


Performance figures on the new 
HP Hermes indicate 300 mph. 
cruising at 23,000 ft. with 75,- 
000-lb. gross weight. Capacity 
is from 34 to 50 passengers ac- 
cording to range, and take-off 
gross was recently raised to 80,- 
000 Ib. Hermes II will have 
lengthened fuselage with ac- 
commodations for 64 passengers, 
cruising at 290 mph. Hermes III 
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64-passenger type plane will 
have Theseus turbo props giving 
335-mph. cruising speed. 


Cierva is experimenting with 
three-rotor helicopter designed 
specifically for crop dusting and 
pest control. Powered by a Rolls 
Royce Merlin 32 engine, machine 
has 3-ton payload and was de- 
veloped for Pest Control Ltd., 
new company specializing in this 
work. 


BOAC has received most of its 
fleet of HP Halton transports, 
commercial version of the Hali- 
fax bomber. Cruising at 260 
mph. the Halton carries ten pas- 
sengers and up to 8,000 lb. of 
cargo in converted bombbays. 
They will be used between Eng- 
land, Egypt and India. 


Cierva W9 helicopter features 
torque and directional control 
through tailjet, provided by ex- 
haust gases and a fan driven 
by Gipsy Six engine. Since 
thrust is proportional to engine 
and rotor speed, torque is said 
to be eliminated at all speeds. 
However, spoilers are provided 
for additional control. 


Two hundred British manufac- 
turers will display aircraft and 
equipment at show arranged by 
Society of British Aircraft Con- 
structors to be held this ‘month 
at Radlett. Plans are for both 
static and flying demonstrations 
of latest models. 


BOAC now has 202 planes in its 


FIRST OF FIFTY 
Ceremonies at christening at Canadair, Ltd., Montreal as first DC-4M 


was readied for service with TCA. 
incorporates changes required by li 
Royce Merlin engines. 
in Canada. 
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Canadian version of Douglas type 
ne, including installation of Rolls- 


This is largest passenger transport yet built 








WORLDATA........ By “VISTA” 


The past month brought important international develop- 
ments, most of which vitally affect plans of American 
airlines to operate into foreign countries. After desper- 
ately trying to convince other nations that the so-called 
“fifth freedom” would be beneficial, the United States 
abandoned its position, and withdrew from the air trans- 
port agreement. Admittedly plans consist of independent 
negotiations with each country to which U. S. airlines 
wish to fly, but these discussions are not going too well. 
Bilateral aviation agreements have so far been signed 
with some 16 governments, but CAB has authorized serv- 
ice to many countries which as yet will not allow U. S. 
aircraft to land. 


Moreover, negotiations with two other important traffic 
producing countries have been broken off, those with Mex- 
ico for the second time. Australian discussions broke off 
when Australia reportedly insisted on sole rights to traffic 
between British possessions and guarantees against cut- 
throat competition. 


Serious criticism is being voiced in many foreign capitals 
about the manner in which CAB authorizes service 
between the U. S. and other countries without prior 
inquiry whether such service would be welcome or accept- 
able. It is said frequently—and each new international 
decision increases the frequency—that CAB apparently 
not only feels it can authorize service between the United 
States and other nations, but also between cities in two 
foreign countries, and even between cities in one foreign 
state. There are many examples of this practice, includ- 
ing newly granted routes to South America, Cuba, and 
Mexico. 


Yet, when bi-lateral agreements are negotiated with these 
countries, the United States not only attempts to insist 
on preferential treatment, but often is cool towards com- 
panies from the country in question flying to America. 
While not generally publicized, negotiations with Mexico 
broke off on U. S. insistence on obtaining entry for two 
airlines against each Mexican company wishing to serve 
American points. Another point which often makes nego- 
tiations difficult is the low fares which American lines 
charge—termed cutthroat competition by foreign airlines 
—which insist that fares ranging from 9 to 15c. per mi. 
are necessary on their operations. 


As matters now stand, U. S. airlines are barred from all 
Eastern Europe, all Russia and Australia, and from 
Southern Africa. While negotiations are expected to start 
again soon to obtain agreements with many affected 
nations, it is generally felt this country will have to 
abandon insistence on preferential treatment of its air- 
lines, and also on carrying traffic within foreign countries. 
Just how the question of lower fares can be settled is not 
yet known, but suggestions have already been advanced 
that foreign carriers will insist on carrying mail to and 
from their countries, thereby eliminating an important 
source of income for American operators. It apparently 
is felt that elimination of this income will force U. S. 
carriers’ fares up, at the same time allowing foreign com- 
panies to reduce rates because of subsidy in the form of 
mail payments. All in all, the days of unrestricted expan- 
sion of U. S. airlines over the world appears past, and 
new extensions will get into actual operation only after 
long discussions and bargaining. 








fleet all called ‘“‘Speedbirds”’ in 
accordance with new publicity 
campaign. BSAA has adopted 
an emblem resembling god Mer- 
cury and call planes ‘‘Speed- 
men’, while BEA’s emblem 
shows flying key, in accordance 
with advertising slogan ‘‘the key 
to Europe’. 





Landing fees on Government 
owned airports have been raised 
from 300 to 500%. DH Rapides 
now pay $7.50 per landing at 
Croydon and $12.50 at Northolt, 
against $2.50 previously. Con- 
stellation fee at London airport 
was raised to $65.50 per landing, 
about 120% over former bill. 
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Here goes the De-Icer...there goes the ice 


OU’RE watching a B. F. Goodrich 
De-Icer at work. The pictures on the 
left show what happens under the ice that’s 
being removed from a wing. Pictures on 
the right show what happens to the ice. 
Chances are you’ve demonstrated the 
De-Icer principle when you took ice cubes 
from a rubber refrigerator ice-tray. When 
the ice-tray was flexed, the ice cubes 
cracked loose from the rubber and were 
easily removed. De-Icers are long rubber 
and fabric strips with tubes inside. Tubes 
are inflated and deflated, flexing the rub- 
ber, cracking the ice. The windstream 
Carries it away, as it is about to do in the 
bottom right-hand picture. 


114 


The B. F. Goodrich De-Icer has many 
advantages that make it the best ice-elim- 
ination device ever developed for aircraft. 
De-Icers protect all critical areas. They 
afford full spanwise and chordwise cover- 
age of wing and tail leading edges... . 
where most ice forms Weight is mini- 
mized. De-Icers represent only a fractional 
percentage of a commercial plane’s 


gross weight, and this is negligible, con- 
sidering the protection afforded plane and 
passengers. 

De-Icers are still the object of study 
and research by B. F. Goodrich laboratory 
and field technicians to keep designs and 
types abreast of flight and plane develop- 
ments. The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 


B.F.Goodrich 


FIRST IN RUBBER 
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FRANCE—“‘Air Transport” has 
been formed as a feederline for 
Air France, providing connec- 
tions to popular beach and other 
resorts in France. 


Louis Charles, president of the 
new Syndicate of Private Air 


Companies, stated that six 
freight lines and two air-taxi 
companies are operating in 


France. To date 45 new com- 
panies have been_ licensed for 
non-scheduled and taxi oper- 
ations. Conditions for operation 
are purchase of French aircraft 
and equipment, and non-com- 
petitive services as far as Air 
France is concerned. 


Air France’s Constellations will 
be sent to Toulouse for ~ex- 
tended study and program of 
test flights before being placed 
in regular service. Extensive 
modifications, in addition to 
those required by the CAA, may 
be made. 


CZECHOSLOVAKIA — Opera- 
tions of LDS, Czech Air Trans- 
port Command, are now being 
taken over by Czech Air Lines, 
operating American, Russian 
and salvaged German planes. 


HOLLAND—KLM earried its 
100,000th passenger in June, just 
under 1 yr. after European oper- 
ations were reopened. Monthly 
traffic at Schiphol now runs 
40,000 passengers and 300 to 
400 tons of freight, or double 
the 1939 rate. 


Dutch government has decided 
to unify the aviation industry 
into one national manufacturing 
unit. Initial capitalization will 
be about $5 million while location 
of plant has not been de- 
cided upon yet. American manu- 
facturers, including Beech, will 
probably be called upon to sup- 
peed know-how for proposed oper- 
ations. 


EIRE—Aer Lingus Tta. has 
started operations on new Dub- 
lin-Paris route on twice-weekly 
schedule providing weekends in 
Paris. Other routes operated in- 
clude Dublin-London, Dublin- 
Liverpool and Dublin-Shannon. 


RUSS!IA—Russian manufactur- 
ers, supervised bv German ex- 
perts, are completing a number 
of experimental turbo-jet fight- 
ers, claimed to have a 660 mph. 
top speed. 


SOUTH RHODESIA — Parlia- 
ment has passed an act setting 
up Central African Airways 
Corporation, which will take 
over air services operated by 
the Department of Air. Similar 
corporations are also being or- 
ganized in North Rhodesia and 
Nyasaland. 


SOUTH AFRICA—Skymasters 
inaugurated service between 
Johannesburg and Capetown on 
a daily basis, supplementing 
local service via Bloemfontein 
and Kimberley. Skymasters will 
also be used temporarily on the 
Springbok route to England to 
eliminate a backlog caused by 
limited carrying capacity of the 
Yorks normally used. 


INDItA—Development of govern- 
ment program for private oper- 
ation of airlines resulted in 
establishment of Air Licensing 
Board, similar in function to 
CAB. Expansion of Indian air- 
lines is expected to be slow until 
sufficient personnel can be 
trained. Except for surplus 
U. S. equipment, all planes will 
be obtained from England. 


AUSTRALIA—Stringent ie 
ening of medical rules for pilots 
night takeoff procedures an 

loading records are expected fol- 
lowing publication of investiga- 
tion reports covering March 
crash of a DC-3. The plane was 
overloaded, took off in dark 





without flares and had a pilot 
with severe diabetes, according 
to this report. 

Royal New Zealand Air Force 
started operating network of 
lines in South Pacific, covering 
Norfolk, Caledonia, Fiji, and 
Samoa islands. Fares have been 
reduced an average of 40% for 
Douglas C-47-operated routes. 
No commercial airline is avail- 
able in this region as yet. 


ARGENTINA — National air- 
line, FAMA, has cancelled all 
arrangements previously com- 
pleted for purchase of three La- 
tecoere 631 6-engined flying 
boats from French Government. 
Line will probably purchase 
Dodero’s Sunderlands outright, 
to-be replaced later by British 





landplanes, when 8 Yorks and 3 
Tudors are delivered. 


First of 20 Vickers Vikings ar- 
rived in Buenos Aires after fly- 
ing South Atlantic without inci- 
dent, equipped with extra tanks. 
(Also see article on page 44) 


GUATEMALA—Aviateca, local 
airline, was declared illegal by 
congressional decree, and wil 
have to be reorganized. Com- 
pany, in which government 
holds 30% interest, provides 
service to many smaller towns. 


BOLIVIA—Curtiss Commandos 
recently obtained by Bolivian 
Development Commission will be 
used to transport meat to La 
Paz, also offering general cargo 
service to other parts of country. 





CUBA—Expreso Aereo Inter- 
Americano purchased 52% of 
Cubana, Pan American-owned 
airline. Company plans include 
obtaining other 48% interest, 
and expansion to . S. Gulf 
ports, Mexico and other Carib- 
bean points. 


TRINIDAD—Extensive program 
is under way for improvements 


1] on airport at Port of Spain. In- 


cluded are new terminal build- 
ing and runway extensions. 


During the six war years Aus- 
tralia’s commercial airlines flew 
53,100,000 mi., with fatal acci- 
dents to but 26 passengers. 
Mileage flown per passenger 
fatality was slightly over 2 mil- 
lion, or about 70% of similar 
figure for U. S. in 1944. 





AVIATION FINANCE 
ADDING IT UP......By RAYMOND HOADLEY 


Floating New Stocks. A lot of financing deals 
to raise money are being swung these days in 
a manner somewhat reminiscent of the boom 
days of ’29. The public, for example, is being 
offered a wide variety of new airline stocks at 
$3 to $12 a share, and investors would be well 
advised to examine this merchandise before 
subscribing. New companies are springing up 
every day—andean almost equal number are 
folding up after a short period of operation. 
Even those who are able to stay, face a prob- 
able period of cutthroat competition. So some 
of these issues may not be priced as cheaply 
as they appear to be. 


Some New Issues Prove “Sticky”. Even some 
of the capital issues of the old-line companies 
seem to be priced too high and aren’t selling 
as well as they formerly did. Wall Street re- 
port has it that a recent debenture issue of one 
of the “big four” airlines moved so slowly that 
the underwriters took a loss of $40,000,000 on 
the deal. 


New Financing. Stockholders of Fleet Air- 
craft, Ltd., have received an offer of $9 in 
cash or two shares in a new company, Fleet 
Manufacturing Co., Ltd., for each share they 
now own. Offer was made by Pres. Vincent, 
of Vincent Mining Co., who with associates, 
owns nearly 51% of the Fleet stock .. . Nat- 
ional Airlines plans an offering of 150,000 com- 
mon shares with the proceeds to be used to 
buy equipment. . Northwest Airlines is 
expected to announce some financing plans 
in the near future. 


Last of 1945 Reports. C-W reports 1945 net 
income of $2.97 a common share, against $1.61 
a share in 1944. Sales last year were $1,197,- 
705,083, against $1,716,935,176 in 1944. Pres. 
Vaughan told stockholders that the major 
portion of war contract terminations has been 
settled and employment has declined from a 
wartime peak of 182,000 to 21,000. Reserves 
of around $17,000,000 were added to surplus 
last year. ... Glenn L. Martin Co. reports 
1945 profits of $7.39 a share against $4.37 in 
1944, while sales were $356,162,188 against 
$500,445,422 the previous year. 


Unfilled Orders. C-W backlog of orders ap- 
proximates $90,000,000. . .. Martin has a $175,- 
000,000 backlog, of which $22,000,000 will be 
delivered during the last half of ’46 and about 
$75,000,000 will be shipped in ’47. Orders for 
twin-engine transports totaled 327 on June 
30, with first model scheduled to be flown by 
early October. ... Boeing has approximately 
$130,000,000 in unfilled orders . . . Menasco has 
a $8,400,000 backlog, and “satisfactory opera- 
tions” are anticipated for rest of the year. 
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Current Earnings. Boeing Airplane reports a 
net loss of $1,071,403 for the 6 mo. ended June 
30. In addition, Pres. Allen states, $2,275,000 
has been charged against reserves set up dur- 
ing the war to cover reconversion and devel- 
opment costs. Delays in materials will retard 
deliveries on current contracts until the year- 
end. Tax adjustments will cover a substantial 
part of any loss company may experience this 
year. 


Beech and Martin Show Gains. Beech Air- 
craft had net income of 26c. a share on sales 
of $17,468,000 for the 9 mo. ended June 30.... 
Martin had sales of $18,467,000 for first 6 
mo. and net income of 79c. a share against 
net income of $4.22 a share in like ’45 period. 


Personal Plane Progress. Producing 22 planes 
a day, Cessna volume has reached $1,250,000 
a month... . Luscombe had a loss of $69,212 
for first 6 mo. on sales of $2,309,000. Current 
schedules call for output of 14 lightplanes a 
day. .. . Taylorcraft reports 45 net income of 
$1.68.a common share on sales of $8,477,000. 
. .. Wall Street hears rumors that a 5-place 
plane may be the Douglas entry in the small 
aircraft field. 


Airline Earnings Up. Airline earnings turned 
the corner in Avril, with May results much 
better than expected and revealing important 
gains profitwise in the case of National, 
United, Mid-Continent, and American. Wes- 
tern Air Lines expects to “break into the 
black” sometime during the third quarter. 


Investment Changes. National Aviation Corp. 
increased its holdings in Republic, Bell, and 
United Aircraft preferred stock in the first 
half of ’46, according to Pres. Robinson. De- 
creases in the portfolio included stocks of 
Consolidated Vultee pfd., C-W A stock, North 
American Aviation, Lockheed, TWA, Bendix 
Aviation, and PCA. 


Here and There. Liberty Aircraft Products 
has called in its outstanding preferred stock. 
. . . Statements of uncertified cargo carriers 
show more red figures than black. ... Ground- 
ing of the Constellations is said to have cost 
TWA $35,000 daily. ... PAA and Panagra 
have buried the hatchet and plan cooperative 
operations on Latin American runs. ... CAL 
stockholders have approved a 500,000 increase 
in authorized capital stock, but no financing 
is planned at present. . . . Expreso Aereo 
Interamericano has purchased PAA’s 51% 
interest in Compania Cubana de Aviacion. 
. .. Bendix Helicopter reports organizational 
expense of $118,000 in °45. 
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Not A Minute Wasted for engine checks. The 
top of the quick-service cowl opens on each 
side with 2 special, trunk-type, anti-drag 
fasteners. And the whole cowl is easily re- 
moved without touching the propeller. 


two a year. Take off <a York 
after breakfast and lunch in Cleveland 
at noon. It’s as easy as that—when 


Meee eens: 


| — Aveo COMPANY, DI 
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in crowded areas, easier mov- 
ing in hangars, with the full-swivel 


easier 


essentially mpi bu 


‘starter, battery, generator ani 


for only $2695.00 (f. o. b. Wich 


Both of these new Cosas a - 
‘powered with 85 h. Pp. Continenta 
engines. Both have service ceilings of 


15,500 feet. Both are real. cro 
country siapiones that definitely give 
for ‘our money! 


WICHITA, KANSAS 


‘Exelusive With Cessna.,.a patented, safety 


landing gear that fairly floats you. over. the 
roughest fields tov frames <. 


CLEVELANO NEW YORK 


er 120 m. p. h. Yet you ride in easy- 
ir comfort in the roomy cabin! 


Less sna 


PILOT’S AIRPLANE 


RRM 


% 


ee t 


4 


AVIATION, September, 1946 








AVIATION PEOPLE 





J. P. DONALD GARGES (left) has been appointed chief 
engineer for personal planes div. of Fairchild Engine & 
Airplane Corp. In aeronautic engineering field since '31, 
he designed a glider and also first folding-wing Wildcat for 
Navy. He has been connected with Grumman, Bristol Aero., 
and General Motors, and he is a fellow of IAS and mem- 
ber of Cornell Society of Engineers. J. HARVEY GRAY 
(right) has been named sales and service mar. for per- 
sonal planes div. of Fairchild. During war, he was chief 
test pilot and flight operations mgr. of C-W airplane div., 
testing various military planes. He is member of QB, 
Caterpillar Club, Veteran Pilots’ Assn. (Ankers photo) 








WALTER D. PECK has been 
made dir. of new-route de- 
velopment in dept. of state 
affairs for AA, with ha. in 
N. Y. In aviation field since 
29, he earlier was asso- 
ciated with CAA as trans- 
portation economist of in- 
ternational div., and in '41 
he was asst. to v.-p. of 
Panagra. 





JAMES E. WEBB has been 
named budget director of 
U. S. Previously, he had 
been v.-p. and treasurer for 
Sperry Gyroscope, where he 
Started as ind. rel. dir. in 
36. He left company in 
Mar. '45 to become asst. to 
undersecty. of Treasury. In 
war he was USMC major. 





KARL F. KELLERMAN has 
been placed in charge of 
commercial sales and adver- 
tising for Aircraft Radio. 
During war he served as 
comdr. in BuAer, handlina 
technical engineering work. 
He is member of Aircraft 
Owners & Pilots Assn. and 
of Cornell Society of Engi- 
neers. 


PRESCOTT A. TOLMAN has 
been appointed gen. traffic 
and sales mgr. for EAL, with 
hq. in N. Y. Associated with 
airline for 10 yr., he was 
capt. in USMC during war, 
and holds bronze star for 


meritorious service. He is 
Harvard graduate with B.S. 
degree (Bachrach photo) 
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SELIG ALTSCHUL has been 
named vice-pres., director, 
and member of executive 
committee of Empire Air- 
lines, N. Y. Formerly. he 
was chief analyst of CAB 
and secty. of committee on 
facilitation of international 
aviation. Prior to that. he 
was financial editor of “‘Avi- 
ation.” (Harris & Ewing 
photo) 





y 
CHARLES E. McGEE has 
been appointed press rela- 
tions mgr. for PAA’s Atlan- 
tic Div. at La Guardia Field. 
Previously, he was assigned 
to special projects in pub. 
rel. dept. A graduate of 
Manhattan College, he was 
asst. dir. of publicity in a 
U. S. Maritime Commission 
Shipyard during war. 





ROBERT A. PARSONS has 
been appointed export sales 
mor. for Collins Radio. For- 
merly, he was with Gordon 
Fennell Co., where he man- 
aged export sales for numer- 
ous companies. A North- 
western graduate, he served 
in Navy during war as radio 
technician. 


REAR ADM. LAWRENCE 
B. RICHARDSON has been 
named exec. asst. to pres. 
of Curtiss-Wright. Retired 
after 29 yr. of active Navy 
service, he was asst. chief. 
BuAer, from Nov. °43 to 
Oct. ’45, and was awarded 
Legion of Merit for out- 
standing services. He is a 
member of NACA. (Harris 
& Ewing photo) 





CAPT. SAMUEL J. ZEIG- 
LER has joined Solar Air- 
craft as chief engineer, with 
hq. in Des Moines. While 
in Navy, he had charge of 
BuAer’s procurement office 
and in °43 organized Air 


Materiel Center at Phila. A 
graduate of Naval Academy, 
he holds the M.S. degree 
in Naval aeronautics, from 
MIT. 















IRVIN R. KAPPLER (left) has been named procurement 
director for Republic Aviation. Previously with Packard 
Motor Co., he was director of purchasing for that com- 
pany’s aircraft engine div. during war. He was also asso- 
ciated with Graham Brothers as purchasing agent. WIL- 
LIAM H. H. CURTISS (right) has joined Republic as 
master mechanic. Formerly, he was manufacturing engi- 
neer for Walter Kidde Co., and prior to that was master 
mechanic for Chrysler Motors, where he had been for 18 
yr. He is a charter member of American Society of Tool 
Engineers. 





NEIL B. BERBOTH has 
been appointed v.-p._ in 
charge of traffic and sale for 
State Airlines, with ha. in 
N.C. Formerly with Fair- 
child, he has had extensive 
experience in aviation indus- 
try, having also been asso- 
ciated with AA and NEA. 
(Tommy Weber photo) 


LEE H. SMITH has returned 
to Aeronca as exec. v.-p. 
With company since 40, he 
took 3 yr. leave to become 
gen. mgr. for Fairchild’s 
Burlington Div. He joined 
U. S. forces in *17, and he 
has been connected with 
aviation field since. (Tom- 
my Weber photo) 
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SINORSKY AIRCRAFT DIVISION 
SELECTS AS STANDARD 


EQUIPMENT ON FAMOUS NEW S-51 


“World’s Most Modern Aircraft 
Radio’ Scores Another Hit in 
New Commercial Helicopter 


It rises and descends vertically; flies forward, 
backward or sidewise; can hover motionless in the 
air or fly at any speed up to 103 m.p.h. It’s the new 
Sikorsky S-51 helicopter! 

To insure the best two-way communication for 
the S-51, Sikorsky Aircraft Division naturally chose 
Airadio as standard equipment. Like other leading 
aircraft manufacturers, they found, through rigid 
etests, that Airadio is outstanding in design and 
performance. 


important Advantages 


Take a tip from one of the world’s greatest air- 
craft manufacturers—install the SUPER “52” in your 
plane. Radio range, standard broadcast, control 
tower and interphone are at fingertip control. In 
addition, you’ll have the advantage of long range 
reception and transmission, easy and convenient 
installation and standard size components replace- 
able anywhere—plus the assurance of uncompromis- 
ing quality built-in by Airadio’s pilot engineers. 
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TO BRING YOUR LIBRARY UP TO DATE ON 





LITERATURE AND NEW PRODUCTS 


Manufacturers’ Literature as well as further information on New 
Products described in this issue are important "working tools" 
for design and production departments. To make it easy to keep 
up to date, AVIATION will request manufacturers to send readers 
‘ e — in which they are interested. Just fill out card—we 

© the rest. 





PLACE 1¢ STAMP ON CARDS 





HOW TO ORDER: Fill out com- 
pletely (name, address, affiliation, 
etc.) for each piece of literature or 
new product information you de- 
sire. Each circle must contain the 
number that appears in this issue 
over the article on which you de- 
sire further information. This gives 
your request authority and allows 
the manufacturer to whom we send 
your original request, to address 
your copy correctly. 


PLEASE NOTE... 


In the event this copy of AVIA- 
TION is passed along to other 
members of your company, please 
leave this sheet in for their con- 
-apeomage byt assures everyone 
in your plant the opportunity to 
fill in their Anon When the 
round is completed, cards can 
then be detached along perforated 
lines and dropped in the mail. Each 
individual request will be mailed 
by us to the company offering the 
information. 


Use coupon on facing page for 
more information on any products 
or services advertised in this issue. 
Be sure to designate key numbers 
for identification. 


CARDS NOT GOOD 
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An AVIATION service designed for 
READERS and MANUFACTURERS 


New Catalogs, Booklets, Bulletins — FREE 


For the Reader... AVIATION'S fundamental policy has always 
been to supply its readers with all the pertinent and timely industry 
news. The AVIATION Reader Service supplements this policy by 
offering the reader free, an easy and effective means of obtaining 
complete, up to the minute data on new products and of maintain- 
ing at his fingertips comprehensive, practicable information on 
"who's doing what" in the industry. 
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NEW YORK 18, N. Y. 

















AVIATION 
330 WEST 42nd STREET 


NEW YORK 18, N. Y. 


There's complete coverage in every 
issue of AVIATION of the month by 
month development by manufacturers of 
new materials, components and equip. 
ment, as well as brief mention of all the 
important, new, manufacturers’ technical 
pamphlets and catalogs. Some of these 
items will be of particular interest to 
specific design and plant engineers, buy- 
ers, executives and others of our readers, 
They will want to make further inquiry 
concerning the new products described, 
or they will want to read and make a 
permanent part of their industrial library 
some of the manufacturers’ literature and 
catalogs. AVIATION'S Reader Service 
makes it easy for them to obtain in 
readily accessible and usable form the 
information they desire. 


For the Manufacturer... 


AVIATION'S Reader Service will also be 
welcomed by manufacturers who are de- 
sirous of placing the complete news of 
their product developments as well a 
their technical bulletins and catalogs in 
the hands of those members of the avie 
tion industry ... including design, electri. 
cal, and production engineers, research 
ers, physicists, executives, and buyers— 
who have a particular interest in, or rep 
resent a potential buying power, for their 
products. 


SUGGESTIONS FOR THE 


IMPROVEMENT OF THIS 


SERVICE ARE INVITED 


AVIATION is constantly seeking new 
and improved ways of providing its read: 
ers with the news and information they 
want and need, and of assisting the 
manufacturer in effectively delivering his 
message to aviation markets. If you 
have any ideas for us, send them along 
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NEW PRODUCTS 





KEEP POSTED ON 


Products and Practices 


INFORMATION 
TIPS 


ENGINEERING DATA 
Welding Aluminum ................1 


Article containing information on prob- 
lems of flash welding aluminum appears 
in new house organ, “Resistance Weld- 
ing at Work’’, published by Sciaky Broth- 
ers, Chicago.—AVIATION, Sept., '46. 


Balt Data: SHOOK. <0 clic cccccc se cewied 


Table showing load deformation prop- 
erties and compression set characteristics 
of S. A. E. felts, plus tips on selecting 
proper felt for different applications, are 
given in Data Sheet No. 13 issued by 
American Felt Co., Glenville, Conn.— 
AVIATION, Sept., '46. 


Organic Coatings .............2..63 


Booklet issued by United Chromium, 
N. Y. C., covers sources, properties, and 
applications of resins used in synthetic 
lacquers and protective coatings. Purpose 
is to give assistance in selecting type of 
coating for specific applications.—AVIA- 
TION, Sept., ’46. 


Bronze Electrode Chart............4 


Incorporating a graphic overall picture 
of electrodes available in bronze field, 
new comparative bronze electrode chart 
from Ampco Metal, Milwaukee, contains 
AWS-ASTM. classification of bronze elec- 
trodes and grade numbers of arc welding 
rods produced by 15 manufacturers.— 
AVIATION, Sept., ’46. 


ee GND sc n.o woe ce caencesx sue 


Norton Co., Worcester, Mass., has 
issued new booklet on roll grinding cover- 
ing information on selecting wheels, fac- 
tors affecting grinding results, and de- 
scription of grinding specific types of 
rolls—_AVIATION, Sept., '46. 


Packing Methods TO ee 


Issue No. 17 of ‘“‘Process News’’, issued 
by Acme Steel Co., Chicago, contains in- 
formation on methods of using company 
materials in packing products for ship- 
ment.—AVIATION, Sept., ’46. 


Hydraulic Seals. ....cccccscccccccecd 


Information, data, diagrams, and engi- 
neering tables covering V-ring, O-ring, 
and U-cup packings and installations are 
contained in new book, ‘Linear Hydrau- 
lic Seals—A Handbook of Design and 
Installation Data’, offered by Linear, Inc., 
Philadelphia.—AVIATION, Sept., '46 


Cutting Fluids ...............2..-68 


Functions of sulphur and other addi- 
tives .in .ecutting . fluids, information on 
types of cutting fluids, and_ methods. of 
testing lubricants are covered in Bulletin 
No. 4 issued by D. A. Stuart Oil Co., 
Chicago.—AVIATION, Sept., ’46. 


Vacuum Pumps, Pressure Blowers... .9 


Booklet from Leiman Bros., Newark, 
. J.. shows vacuum pumps and pressure 
blowers and describes their use in in- 
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This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profits through convenience. To obtain literature or addi- 
tional data on new products described, fill in form within insert, 


preceding page and mail. 


There is no cost, no obligation. 





strument checking, agitating liquids, 
heating, drying, evaporating, and impreg- 
nating.—AVIATION, Sept., ’46. 


Drafting Machine ................10 


_ Bulletin distributed by Universal Draft- 
ing Machine Co., Cleveland, describes 
“Broadmaster’’, new . drafting machine, 
and shows applications and uses.—AVIA- 
TION, Sept., ’46. 


Electrode Chart .....ccccccccccccll 


Published by Air Reduction Sales Co., 
N. Y. C., to assist operators in-choice of 
electrodes, new electrode chart specifies 
electrode to use, also lists currents and 
gives mechanical properties.—AVIATION, 
Sept., ’46. 


PRODUCTION , 


Dish: Pi 6vcwaiiasecesivacecsnweodta 


Consisting of double cut segments dove- 
tail-wedged into a 12 in. dia. steel body 
which can be supported and driven by 
any suitable means, disk file for use on 
light alloys, die castings, and plastics, 
produced by Kennametal, Latrobe, Pa., 
is described in Catalog Supplement 3 
— by that company.—AVIATION, 
ept., 


a: ara 


“Sems”, pre-assembled washer and 
screw units, in which washers are held 
on screws by a rolled thread and are free 
to rotate, are now being produced by 17 
different fastener manufacturers, accord- 
ing to a circular distributed by Shakeproof 
Mfg. Co., Detroit.—AVIATION, Sept., ’46. 


pe ee Re ee ee ey 


Test samples of ‘‘Tri-Core’’ solder wire 
containing three flux Gores and developed 
to produce faster soldering qualities, is 
available from Alpha Metals, Brooklyn, 
N. Y.—AVIATION. Sept., ’46. 


Chitting Unite... 2c. cc ecsceccce ee lS 


Containing technical data and specifica- 
tions, folders issued by Bowser, Inc., 
Terryville, Conn., describe line of Kold- 
Hold chilling units stated to obtain tem- 
peratures as low as —150 deg.—AVIA- 
TION, Sept., ’46 


Metal Cleaning and Drying....... -16 


Described as being adaptable for use in 
drying operations using hot or cold air, 
and steam, gas, or electrical heating, line 
of metal cleaning and drying equipment is 
covered in Bulletin No. 6E1 from Optimus 
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Equipment Co., Matawan, N. J.—AVIA- 
TION, Sept., "46. 


Magnifying Glasses ..............17 


Made in two powers, 1% diopters, 13 in. 
focal range, and 2% diopters, 9 in. focal 
range, Model 502 magnifying instrument 
for use where depth perception together 
with good magnification are needed is de- 
scribed in folder published ‘by Boyer- 
— Co., Detroit.—AVIATION, Sept., 


Rubber Products .............+...18 


Describing line of industrial products, 
booklet published by B. F. Goodrich Co., 
Akron, Ohio, lists flat belting, fractional 
horsepower V-belts and sheaves, multi-V 
belts and sheaves, conveyor belting, hose 
and hose couplings, adhesives, and Plas- 
rubber putty.—AVIATION, Sept., 


Srocehien: Teed ...u.csccccederessd ll 


Information is available from Fearless 
Tool Co., Los Angeles, describing new 


rotary broaching tool stated to remove 
metal by molecular cleavage in a knifelike 
manner.—AVIATION, Sept., ’46. 


Vapor Degreasers .............+.-20 


Literature from Phillips Mfg. Co., Chi- 
cago, describes two new vapor degreasers: 
“Duo’, handling baskets up to 12 in. in 
dia., and ‘‘Super’’, large enough to de- 
grease complete engines. — AVIATION, 
Sept., ’46. 


MACHINERY & ACCESSORIES 


Tools and Accessories ........+...21 


Catalog from Ideal Industries, Syca- 
more, Ill., covers line of small tools and 
accessories, including electric  etcher, 
pneumatic drill, pneumatic screwdriver, 
dust collector, live centers, balancing 
ways, and magnetic chuck.—AVIATION, 
Sept., ’46. 


Expanding Arbor ..............+..22 


Designed to permit chucking and un- 
chucking workpiece without stopping 
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spindle, ‘“‘Auto-Arb’’, expanding arbor fo, 
use on secondary operations where work js 
held by inside diameter, is described in 
folder published by Asco Corp., Cleveland, 
—AVIATION, Sept., '46. 


Punches and Dies ce eeeue pias cee 


New catalog from Richard Bros. Div., 
Allied Products Corp., Detroit, gives de- 
scriptions and specifications of line of in- 
terchangeable punches and dies with parts 
and accessories, also includes sections on 
composite dies, guide pins, bushings, 
stripper bolts, and rubber strippers.— 
AVIATION, Sept., ’46 


Pneumatic Tools ................. 24 


Catalog No. 46 issued by Aro Equip. 
ment Corp., Bryan, Ohio, describes line 
of pneumatic tools, including grinders, 
rotary files and wire wheel brush tools, 
drills of % to % in. capacity, screw drivers, 
and straight and-right angle nut setters.— 
AVIATION, Sept., ’46. 


Contour Machining ..............25 


Booklet ‘‘DoALL Equals Ten Plus”, an- 
nounced by DoALL Co., Minneapolis, con- 
siders technique of contour machining on 
company’s contour sawing machines, giv- 
ing comparisons of productivity.—AVIA. 
TION, Sept., ’46. 


Micro Planer Gage............... 26 


Designed for use in setting cutting tools 
on planers and shapers, in conjunction 
with gage blocks, and with sine bar in 
grinding angles, or as an indicator for 
transferring measurements, new micro 
planer gage is announced in release from 
Accurate Machine Products Co., Los 
Angeles.—_AVIATION, Sept., ’46. 


Belt Grinder ....... nipveancor ole drapeheis: Cae 


Developed to perform light burring and 
grinding operations, Type N-2 narrow 
bolt grinder attachment, made by Porter. 
Cable Machine Co., Syracuse, N. Y., is 
27 in. high and 2% in. wide.—AVIATION, 
Sept., ’46. 


ELECTRICAL 


Wire Strippers ........ccccceeee 28 


Circular from Holub Industries, Syca- 
more, Ill., describes wire strippers (hand 
type, motor driven, or foot operated) for 
either solid or stranded copper wires, 
ranging from No. 22 to No. 10 wire.— 
AVIATION, Sept., ’46. 


Selenium Rectifier Equipment... ....29 


Booklet published by Federal Telephone 
& Radio Corp., Newark, N. J., covers line 
of solenium rectifier equipment, including 
power supplies, battery charges, electro- 
plating equipment, and cathodic protec- 
tion equipment.—AVIATION, Sept., ’46. 


Capacitors and Filters ...........30 


Containing ratings in specification data, 
catalog from Tobe Deutschmann Corp., 
Canton, Mass., describes line of capacitors 
and small filters, giving performance char- 
acteristics.—AVIATION, Sept., ’46. 


Electronic Maintenance Handbook. .31 


Preventive maintenance techniques as 
applied to vacuum and ignitron tubes, 
capacitors, resistors, fuses, bushings and 
insulators, relays, switches, transformers, 
and meters, covering cleaning, inspecting, 
feeling, tightening, adjusting, and lubri- 
cating, are discussed in Booklet No. 
B-3658 published by Westinghouse Elec- 
Pig Corp., Pittsburgh.—AVIATION, Sept., 


Laboratory Instruments ...........32 


Employing a new method of multiplier 
and shunt selection, new laboratory in- 
struments for voltage and current meas- 
urements are described in Bulletin No. 
105 issued by Reiner Electronics Co., New 
York City.—AVIATION, Sept., ’46 


NE: da Eh ewedesn bebe wha caes an 

Model Engineering & Mfg., Huntington, 
Ind., has issued new catalog covering line 
of vitreous enameled resistors, including 


non-inductive and ferrule types.—AVIA- 
TION, Sept., ’46. — 


Metal Base Relays ...............34 
Including coil and contact data, con- 


AVIATION, September, 1946 
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ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances and aircraft parts 
and field units are invited. 


In writing, emphasis upon 
specific aviation applications of 
newly marketed items is desir- 
able. Also, whenever possible, 
glossy-print photos should be en- 
closed. Please do not send elec- 
tros. Address— 


New Products Editor, AVIATION 
330 W. 42d St., New York City 18 





tact arrangement diagrams, dimension 
sketches, and enclosing-cover data, Bul- 
letin No. 104 issued by Ward Leonard 
Electric Co., Mt. Vernon, N. Y., describes 
- gmall metal base relays for use in radio 
transmitters and aircraft control circuits. 
—AVIATION, Sept., ’46 


Blower Motor Filter..............35 


Designed to remove particles of dust, 
to retard moisture, and to be used either 
as a dry or viscous filter, new blower 
motor filter for radio transmitters is de- 


scribed in literature from Air Filter Corp., 


Milwaukee.—AVIATION, Sept., ’46. 


STEELS 
Machining Stainless Steels.........36 
Containing information on_ turning, 
drilling, tapping, threading, milling, 


broaching, reaming, filling, and sawing 
stainless steels new booklet, ‘Notebook 
On Machining Stainless Steels’’, offered 
by Carpenter Steel Co., Reading, Pa., also 
includes check chart of troubles and gives 
sl a le to cure them.—AVIATION, 
ept., fi 


Stainless Steel Welding............37 


Literature from Jessop Steel Co., Wash- 
ington, Pa., indicates type of electrode to 
use for welding various stainless steels and 
also gives analysis of weld metal de- 
posit and of material to be welded.— 
AVIATION, Sept., '46. 


PLASTICS & SYNTHETICS 


Plastic Facilities .................38 


Brochure, ‘One Plastics Avenue’’, pub- 
lished by General Electric Co., Pittsfield, 
Mass., describes facilities in research, de- 
velopment, design, engineering, moldmak- 
ing, manufacturing, compression and in- 
jection molding, laminating, and low pres- 
Sept — of plastics.—AVIATION, 


PLANT SERVICE 


Plant Equipment ............0666.39 


Standard Pressed Steel Co., Jenkintown, 
Pa, has issued new catalog on line of 
shop equipment, including chairs and 
stools, cabinets, drawer tier units, fore- 
men’s desks, locker room benches, tables 
tool stands, tote boxes, and welding an 
work benches.—AVIATION, Sept., °46. 


Material Handling Equipment. .....40 


Bulletin No. 201-6 from Mercury Mfg. 
Co., Chicago, describes line of material- 
handling equipment, including gas and 
electric tractors and lift trucks, and trail- 
ers.—AVIATION, Sept., ’46. 


AIRCRAFT & ACCESSORIES 


Aircraft Accessories .............41 


Catalog published by Firestone Tire & 
Rubber Co., Akron, Ohio, describes line of 
aircraft tires and accessories, including 
tailwheel units, propellers, radios, aircraft 

nishes, fabrics, atteries, and wheel 
brake units—AVIATION, Sept., ’46. 


AVIATION, September, 1946- 


Fuel and Oil Chart............++-+42 


Wall chart listing fuel and oil recom- 
mendations for all makes of aircraft en- 
gines has been issued by Chek-Chart 
Corp., Chicago, for distribution by oil 
companies.—_AVIATION, Sept., ’46. 


Tachometer Generator ............43 


Designed for multi-engine aircraft use, 
new electric tachometer generator is de- 
scribed in folder from Kolisman Instru- 
ment Div., Square D Co., Elmhurst, N. Y. 
Also included is information on weight, 
space requirements, interchangeability 
with other units, operation, and types of 
tachometer outlet connections available.— 
AVIATION, Sept., ’46 


Metal Propellers .................44 


Folder issued by McCauley Corp., Day- 
ton, Ohio, describes ‘‘Met-L-Prop”’, new 
metal propeller available for use on air- 
craft using Continental A65, A75, C75, 
and C85 engines.—AVIATION, Sept., '46. 


NEW: PRODUCTS 


Aircraft Parts 
& Field Units 


Synthetic Grease ...............-45 


Known as “Uni-Temp’”’ grease, new 
synthetic low-temperature lubricant, said 
to demonstrate a wider range of opera- 
ting’ temperatures than other aircraft 
greases, is announced by The Texas Co., 
N. It has applications wherever 
temperatures as low as —100 deg.. are 
encountered and where satisfactory per- 
formance for short periods at tempera-~ 
tures as high as +300 deg. is required. 
It is a lithium base grease in which a 











Improvement of the physical properties inherent in a 


: i 


torsional strength—highest fatigue resistance. 


| grade of steel continues throughout the forging process. 
Rolling, hammering, or upsetting operations compact 
/| millions of metal fibres to obtain maximum tensile and 


These 


qualities underwrite dependable performances. 


Wyman-Gordon forgings from five to a thousand pounds 
. . . engineered to meet your own individual require- 


ments. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 





DETROIT, MICHIGAN 


























































synthetic compound is employed as oily 
We hand you every advantage | 33:33. iet a 2 em 
y ry SI containing rust inhibitors for use where 
excessive moisture or salt sprays may be 
encountered.—AVIATION, Sept., ’46, 


e 
r t iy Airport Extinguisher Cart.........46 
n e& % Pp e r 1 oO Containing three 15-lb. CO. portable 
fire extinguishers and designed for airport 


use, new wheeled unit is announced by 
Walter Kidde & Co., Belleville, N. J. It 


features a wheel base of 37% in. to insure 
steady operation over rough terrain, a low 
center of gravity, a perforated bottom for 


drainage, a foot plate for tipping, punc- 
ture proof rubber tires, roller bearings, 
and an all steel frame with lift cover. 
Cart is equipped with new trigger type 
portable extinguishers which can be re- 


. be: 2, charged without replacement parts and 

& : adh \ ean be hydrostatically tested without de- 
fe ai ‘ ‘ valving.—AVIATION, Sept., ’46. 

3 ee ae Radio Direction Finder ...........47 


f — q Designed for four-band operation, to 
VE ee , 4 J cover all normal broadcast transmissions, 





including those of European and Asiatic 
stations, and marine beacons in range of 
100-1750 ke., duel remote control auto- 


perfect countersink - | . 4 dovauated sn MIUABECe ie anes be 


Fairchild Camera & Instrument Corp., 


Jamaica, N. Y. Bands included are 100- 


oa. ene s : yy 200 ke., 200-410 Ke., 410-850 ke., and 850- 
fit positive wrenching ee ap 1750 ke. Components of unit hermetically 
§ ee sealed in atmosphere of nitrogen are iron 

: core loop, transformers, and phasing vi- 


anton brator. Model is designed to withstand 
(1) Flush top surface a suction =. high altitude effects, tropical deterioration, 


. £ —<— 2 . and high humidity. Receiver is 16 tube 
with no gap betweenscrew 40 oN SN unit with loop control circuit. It is de- 


A signed to work from 28v. aircraft power 
head and surrounding metal. supply. Weight is 60 lb.—AVIATION, 


Sept., ’46 
(2) Extreme rigidity of grip, because angle of head helps lock screw in 


Ignition Tester .................-.48 
place by drawing down on a conical surface. Developed for aircraft service to indicate 


ies ee nopmg: > ba He ch harnesses 
‘ ; ‘ ; without ismantling harness or engine 
(3) Firmer hold on thin plates of metal, by more binding surface under | Without meer lapiiok werteg toute, Manne 
the head than in fillister type or cheese-head screws. by Associated Research, Chicago, has self 
contained power source. Range is from 
. . 9 i 

(4) Shallower countersink — less weakening of metal — when used for | ° ‘° 7°00 megahms at 1,000v. potential. 


fastening a relatively thin plate. 


(5) Positive engagement of hex key transmits power for tightest of 
set-ups without slipping, reaming or side play. 
(6) Maximum strength of screwaitself as- 
sured by “pressur-forming” of special-analy- 

sis ALLENOY steel. Threaded to a high 
Class 3 fit. 

(7) Speed in assembly provided for by use 

of Allen hand drivers-and key blades for 

power drivers. 


Ef 


=~ 


\ 
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iN es of 
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om 
, Wr 
aunt icttl 


Rhy lie . 


Order from your local Allen Distributor. 


THE ALLEN MANUFACTURING COMPANY 
WARTEORD 1, = . CONNECTICUT, U.S..A. 
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: ANY PRIV 
Lycoming Model 0-145-B-2 ATE PL 
format Rated 65 B.H.P. ANE IS A BETTER 


PLANE WHEN IT’s POWERED BY 


“LYCOMING”’ 


Lycoming Model 0-235-C 
Normal Rated 100 B.H.P. 


Lycoming Model 0-290-A 
Normal Rated 125 B.H.P. 


coming Model 0-435-A 
ormal Rated 190 B.H.P. 


LYCOMING alIRCRAFT ENGINES 


PRODUCT Lycoming Division, Dept. B-6, The Aviation Corporation, Williamsport, Pa. 
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HARRISON 


Temperature Engineering 


The full benefits of Harrison Temperature 
Engineering are incorporated in compact, 
lightweight aircraft products that dissipate 
heat and control temperatures in the opera- 
tion of military and commercial planes. If 
your engineering problem involves heat 
control, consult Harrison. 


HARRISON 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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Scale distribution puts 150 megohm point 
about one-third up scale. Part of scale 
arc below this 150 megohm point is coj- 
ored red. Remainder of scale is greén. 
Twelve foot leads are housed in case 
cover. Instrument is protected by shatter- 
proof glass and has metal shield over 
bakelite portion. Weight is 17 lb.—AVIA- 
TION, Sept., '46. 


Aircraft Primer ................-49 


Developed for lightplane application, 
new aircraft primer is announced by 
Parker Appliance Co., Cleveland. Using 
a new check valve design, unit is said to 
be lighter and smaller than other models 
of same capacity. Action of new valve is 
said to eliminate necessity of both plug 
cock shut off valve and vacuum check 





valve. Used is rubber diaphragm check 
which flexes upon plunger actuation to 
perform for both intake and injection in 
cycle of operation. Action of diaphragm 
is designed to eliminate possibility of en- 
gine vacuum sucking raw gas into cylin- 
ders. Inlet side of primer has strainer of 
60-mesh screen.—AVIATION, Sept., ’46. 


Seat Belt Buckle.............+.++.-50 


Released by pressing a button at side 
of clasp with thumb, new type single- 
hand quick attach and release seat belt 
buckle has been announced by Air Associ- 
ates, Teterboro, N. J. for use in commer- 
cial and private planes. Safety latch is 
released and belt slipped free with one 
motion of one hand. Also announced is 
new plastic belt tip which is stated to 
be non-inflammable and unaffected by 
— cleaning agents.—AVIATION, Sept., 


Wind Instruments ........cccc000 050 


Combining an anemometer and wind 
vane of new design and construction, 
which can be electrically connected to 
dials mounted in control tower, new wind 
instrument, ‘‘Aerovane’’, available from 
Friez Instrument Div., Bendix Aviation 
Corp., Baltimore, Md., utilizes a transmit- 
ter with a rotating propeller to measure 
wind speed and an aerodynamic stabilizer 
to determine wind direction. Transmitter 
assembly plugs into a supporting adapter 
so that it can be removed for inspection 
and servicing without disturbing wiring. 
Available in a steel tube support with 
tripod base and three swivel mounting 
plates. Indicator panel and desk rack, 
constructed of aluminum, contains two 
3% in, dials, providing visual indication of 


= 
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A SAVING AT EVERY TURN 





Increase efficiency 
of employees. 


Eliminate wracking 
of equipment. 


Save time, speed up 
production. 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 


60 WALKER ST., NEW YORK 13, N.Y 
36 N. CLINTON, CHICAGO 6, ILL 
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IN THESE DAYS A PLANT WON'T RISE FROM ASHES OVERNIGHT 


BETTER CHECK YOUR 
FIRE EQUIPMENT 


Construction jobs are slower; building costs are higher. For your 
own safety and savings, make a fire protection survey in your 
plant—you may find your present protection dangerously inade- 
quate or outmoded. If you have expanded your plant or added 
new processes, check your fire protection equipment carefully — 
the time to check is now—tomorrow may be too late. 


Pyrene protects every risk. There’s specific equip- 
ment for every hazard: 


Pyrene Water-Type—contains plain water, dis- 
charged by pressure from gas cartridge. No chem- 
icals, no annual recharging. Approved for fires 
in wood, paper, textiles, etc. in stores, offices, 
factories and schools. Also soda-acid type. 


Pyrene Vaporizing Liquid puts out fire in electric 
equipment — transformers, rheostats, generators, 
engines and flammable liquids of all kinds. It 
smothers the blaze without injuring equipment 
or conducting current. 


Pyrene Foam Playpipes are specifically designed 
to blanket large stores of oil, gasoline, naphtha, 
resins, solvents and other flammable liquids in 
a fire-blanketing layer of tiny bubbles. 


If you are in doubt on your fire protection or re- 

quire additional equipment, let a Pyrene jobber 

or one of our engineers help you. Write today ‘V@fe@mia 
for information. ae” 


furene Manufacturing Compan 


NEWARK 8 NEW JERSEY 


Affiliated with the C-O-Two Fire Equipment Co. 





wind speed and direction by means 9g} 
rotating pointers and dials marked jp 
terms of wind speed and direction. Two 
sets of indicators may be operated from a 
single transmitter. Unit operates on l5y,, 
60 cycles, and a separate transformer is 
available for use on 50 cycles. Propeller ig 
stated to withstand velocities of 200 mph, 
—AVIATION, Sept., ’46. 





Shop Equipment 
& Materials 


Air Powered Drill...............+.52 


Built to specifications for heavy duty 
continuous production jobs, new-air pow- 
ered Zz in. hand drill, Model 7016, made by 
Aro Equipment Corp., Bryan, Ohio, is said 
to be considerably lighter than other drills 
of same capacity. Drill is equipped with 
auxiliary handle that can be located in 
any position around nose of tool. Handle 
threads into shoe located in ring on nose 
housing. Drill is equipped with throttle 
trigger. Other features include heavy 
duty ball bearings; rotors, cylinders, and 
gears made of alloy steels; and built-in 
automatic oiler. Speed is 1,000 rpm. 
weight 6% lb., and overall length 8% in. 
—AVIATION, Sept., ’46. 


Seribing Plate .....cccccccccceee 53 


Designed for use with optical compara- 
tors of contour type, new engineering 
device, known as ‘‘Kodak Green Scribing 
Piate’’, has been developed by Eastman 
Kodak Co., Rochester. Plates may be 
used directly with contour comparators or 
as printing masters for photographically 
duplicating contour comparator plates, 
and can also be used for making small 
photo templates on metals and plastics. 
New product consists of a transparent 
green dyed gelatin coating applied to 
glass. Tolerance lines are scribed on plate 
by cutting through gelatin film. By using 
a supplemental red light behind plate, 
tolerance limits in shadowed areas are 
brought into relief, showing as red lines 
against green background. On precision 
grinders equipped with contour compara- 
tors, this permits machine operator to see 
amount of material to be cut away.— 
AVIATION, Sept., '46. 


Hardness Gages .................54 


Operated by compressing handles which 
actuate penetrator, two new hardness 
gages, Model B and Model B-75, for de- 
termining varations in hardness of alu- 
minum and its alloys, copper, brass, and 
other nonferrous metals, are made by 
R. A. Webster, Santa Monica, Cal. Gages 
are designed to identify heat treated 
materials from among those which have 
not undergone heat treatment, to recog- 
nize parts made from an improper or 
substandard alloy, to differentiate between 
soft and work-hardened materials, to test 
for. proper response to heat treatment, 


AVIATION, September, 1946 
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Anti-friction bearings last longer when 





protected with these Gulf Quality Greases: 












Ball and roller bearings are made with the great- 
est precision, but they require the best lubricants 
to insure top performance and long trouble-free 
service. Hundreds of plants have found that 
Gulf Anti-Friction Grease and Gulf Precision 
Grease provide an extra margin of protection 
for these vital parts. 


OTH laboratory tests and maintenance rec- 
ords in hundreds of plants prove that Gulf 
Anti-Friction Grease and Gulf Precision Grease 
are superior lubricants for anti-friction bearings. 
They have greater stability, a high melting point, 
Maximum resistance to separation, and show 
minimum change in consistency in service. 

Gulf-developed methods of compounding, em- 
ploying special high-pressure kettles and mixing 
methods, produce these greases with a relatively 
smooth, nonfibrous texture. 

Both of these superior anti-friction bearing 
lubricants are available in a broad range of 
N.L.G.I. consistencies, Call in a Gulf Lubrication 
Service Engineer today and ask him to recommend 
the proper type and grade for your every require- 
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GULF ANTI-FRICTION GREASE 


For moderate and heavy duty service 


GULF PRECISION GREASE 


For lighter duty and higher speeds 

















ment. Or send the coupon below for further 
information. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston - New York - Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville - Toledo 








LUBRICATION 


Gulf Oil Corporation - Gulf Refining Company 
3800 Gulf Building, Pittsburgh 30, Pa. 

Please send me, without obligation, complete information on Gulf 
Anti-Friction Grease and Gulf Precision Grease. 
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WHEN TIME MEANS MONEY 


SHIP BY AIR 


Field-ripened fruits and vegetables 
command premium prices in big city 
markets... 


New fabrics, new garments are on 
the spot at the peak of new fashion 
demand... 


Inland customers gét seafoods and 
other perishables in prime seacoast 


freshness ...when you SHIP BY AIR. 


So, for greater customer satisfaction 
and for greater profit, meet early sea- 
son demand, minimize damage and 


spoilage in transit... SHIP BY AIR. 


Investigate the many other advan- 
tages of Air Freight at the offices of 
America’s great air transport special- 
ists. They will deliver any product to 
its market faster... at practical rates. 


The Fairchild Packet, first plane de- 
signed specifically to carry cargo by 
the ton, is now exclusively in the 
service of the Army Air Forces. Fast 
loading, short takeoffs, economy in 
operation are characteristics that high- 
light the Packet’s long list of capabili- 
ties for the new age of air freight. 


Get your FREE copy of 
handy listing of “American 
Flag Airfreight Carriers.” 
Write Fairchild today. 


Fairchild Hircralt 





Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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and to segregate materials in stock. 
Model B is for direct hardness readings 
of aluminum alloys and provides a dial 
reading from 1 to 20. Model B-75 is for 
direct hardness readings on brass and 
other nonferrous metals within the range 
of soft brass to full hard brass. Read- 
ings can be compared to other standard 
hardness scales. Capacity includes all 
thicknesses up to and including 4% in.— 
AVIATION, Sept., °46. 


Airspeed Indicator Test Unit.......55 

Consisting of a pressure generator unit 
and a two-tube manometer with scales 
graduated directly in airspeed, airspeed 





Model A-921, for 


instrument test unit, 
calibrating these indicators, is offered by 
Meriam Instrument Co., Cleveland.—AVI- 
ATION, Sept., ’46. 


Dial Comparator .................56 


Incorporating extensible indicator sup- 
port arm and tapped holes in platen for 
securing work, new dial comparator, 
designated as No. 107, is announced by 
Standard Gage Co., Poughkeepsie, N .Y. 
It uses say dial indicator having a stand- 
ard AGD lug type back. By means of a 
double clamp arrangement, indicator sup- 
port arm may be slid up or down on the 
vertical column, swung to any angle in 
either a horizontal or vertical plane, and 
moved to place indicator at desired dis- 
tance from column. Setting is facilitated 
by a vernier screw. Friction washer con- 
cealed in swivel prevents the indicator 
arm from dropping unintentionally when 
clamp is loosened for adjustment. Work- 
ing area of platen is 6x 9in. Five tapped 
holes on either side are spaced 1% in. and 
will receive % in.-20 bolts for securing 
meee being checked.—AVIATION, Sept., 


RE aA: 


Hydraulically operated, and making 
from 1 to 10 bends in single length of 
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Years ago it may have been all right 
for a man to start as office boy and 
work his way up to be president of 
his organization. The process took 
years, but there was no better way. 
Now there és a better way. 


The design for a successful execu- 
tive has been “blueprinted.” A 
straight-line production plan has been 
laid out for quality production. The 
new method fits into today’s fast mov- 
ing conditions, and accomplishes in 
months what once took years. 


The New Way 


Through its Modern Business Course 
and Service, the Alexander Hamilton 
Institute prepares men for executive 
positions quickly and scientifically. 
Institute training is basic and broad. 
It provides the knowledge that en- 
ables men to direct the activities of 
others—not in one department or one 
kind of business—but in ai] depart- 
ments of amy business. It covers 
Accounting, Marketing, Finance and 
Production. 

Training of this kind is particularly 
valuable to technical men who are 
often denied responsible, high sala- 
ried positions because of their lack of 
business knowledge. The Modern 
Business Course and Service supple- 















FOR EXECUTIVES 





ments their technical education, and 
qualifies them for rapid advancement. 


Prominent Contributors 


Among the contributors to the Insti- 
tute’s training program are such busi- 
ness and industrial executives as 
HermanSteinkraus, President, Bridge- 
port Brass Company; Thomas J. 
Watson, President, International Busi- 
ness Machines Corp. and Clifton 
Slusser, Vice President, Goodyear 
Tire & Rubber Company. 


Forging Ahead in Business 


The manner in which the Institute’s 
Modern Business Course and Service 
is brought to subscribers is interest- 
ingly told in the fast-reading pages of 
“Forging Ahead in Business.” The 
booklet also contains a great deal of 
information about the problems fac- 
ing ambitious men who are looking 
ahead—and who want to move ahead. 






F be 7 
ALEXANDER HAMILTON INSTITUTE 
I Dept. 444, 71 West 23rd Street I 
. . . ew Yor , N.Y. 
pe fill in and a i = Canada: 54 Wellington Street, West, Toronto 1, Ont. ! 
nada Please mail me, without cost, a copy of the 64- 

Is arene a a I book —“FORGING AHEAD IN BUSINESS.” — ! 
free copy of “Forging OEY re ES ES I Awe 2% 
Ahead in Business” ae eenaaecee owe ebvkbididetomean eo J 
will be mailed to you. I Praag cms fe ree eee Tee poo aa I 

GMa shvc adc ks ee Ke tionececeveseecececuun ese 
| Home Address............. Wise ecedesdeaveusdaand 5 l 
Rw ew ee ee ee ee ee ee oe ee i ee 
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... the Face is 


Missouri 


Missouri has more to offer the aviation industry than 
it can tell in many times this amount off space. Be it 
parent plant or branch, it behooves leaders in this 
field to take these facts into account before making 
any move. 


... and in addition... 


New State Constitution favorable to industry. Low Taxes. 
Over 950 new corporations last year. Adequate water 
supply. Skilled and semi-skilled native labor in abundance. 
Unsurpassed transportation facilities. Rich retail and whole- 
sale market. Wealth of natural resources. Low cost power. 
350 alert communities eager to cooperate with any worthy 
enterprise. 


Specialized, confidential service to industrialists. Write direct: Misseerl State 
Department of Resources and Development, Dept. 709, Jefferson City, Missouri. 


THE STATE OF MISSOURI 
IN THE HEART OF AMERICA 











tubing with one setting, new tube bender, 
made by Leonard Precision Products Co., 
Garden Grove, Cal., has capacity of % 
to 1% in. ferrous or non-ferrous tubing. 
Unit is designed for production bending 
operations requiring multiple bends per 
tube and for duplicate parts, such as air- 
eraft tubing.—AVIATION, Sept., ’46. 


Welding Service Unit..............58 


Resulting from tests to determine pro- 
portion of replacement parts needed per 
set of four welding units to keep them 
in continuous service, ‘‘Mainline”’ welding 
service unit is announced by Moorewood 
Electric & Mfg. Co., Los Angeles. It con- 
sists of 4 electrode holders, 2 grip handles, 
4 upper jaw insulations, 4 lower jaw in- 
sulations, 2 lever handles, 2 springs, 1 
upper jaw, 1 lower jaw, 1 core connector, 
1 set screws, and 1 wrench.—AVIATION, 
Sept., ’46. 


Radii Instruments .......... 


Made in form of templates bearing a 
series of most commonly used radii, two 
new drawing instruments designed to 
simplfy drawing of radii are announced 
by Rapi Design, Glendale, Cal. Desired 
radius is placed tangent to ends of lines 
to be joined and radius stencilled by fol- 
lowing curve. At same time radius point 
can be located by hole in instrument 
located for purpose. Model, No. 75 gives 
radii up to % in., while Model No. 76 gives 
radii up to 37/32 in increments of 1/32 in. 
Both are made from transparent plastic 
sheets.—AVIATION, Sept., ’46. 


individual Surface Checker. 


Gravity operated, and not requiring 
surface plates, protractors, or accessory 
equipment, new type of clinometer, Model 
C, is now introduced to aircraft field by 
Engis Equipment Co., Chicago. Instru- 
ment is stated to independently check 
pitches of propellers, also plane surfaces 
on fuselages and wings, to 1-min. ac- 
curacy.—AVIATION, Sept., ’46. 





Electrical 
Appliances 


Meal Service ...........-e000-0--01 


Suitable for use on airlines, new stain- 
less steel container, Model 11, for deliv- 
ering individual hot meals from either an 
inside kitchen or outside commissary 
facilities, is announced by Mealpack Corp. 
of America, N. Y .C. Insulated container, 
operated on double seal principle, is stated 
to permit packaging individual freshly 
cooked hot meals for distribution and 
serving up to 8 hr. after packing. Each 
meal is sealed with a laminated aluminum 
foil dish closure lid to minimize oxida- 
tion and loss of nutriment, and to pre- 
serve natural food aromas, moisture con- 
tent. and flavors. Dish and_ closure lid 
are designed to eliminate spillage and in- 
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Carrying 250,000 Lb. Loads 


ON DYNAMOMETER-BRAKE TEST MACHINES 


@ BUILT BY THE ADAMSON-UNITED CO., this Dynamometer- 
Brake Test Machine is ELSIF -equipped on tire wheel spindle 
and carriage rollers. 
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SASF Spherical Roller Bearings take 
a terrific pounding under loads up to 
250,000 Ibs. on this 16-foot Dynamo- 
meter-Brake Test Machine. A 400 
h. p. motor requires 36 minutes to bring 
the peripheral speed of the big inertia 
wheel up to a plane's landing spéed. 
Suddenly the plane wheel is forced 
against the inertia wheel and the 
brake applied. Result: No dynamo- 
meter bearing trouble in the brutal 
testing of tire-and-brake resistance to 
impact and wear. You, too, may need 
BIG bearings with rolling alignment, 
high load carrying capacity and long 
life. Or you may require tiny bearings 
designed for precision in delicate 
mechanisms. Consult an SLGIF engi- 
neer for expert advice in selecting the 
right bearing for the right place. 6112 


Sisr INDUSTRIES, INC. 
Front St. & Erie Ave., Philadelphia 34, Pa. 








Exhaust systems.../or jer engines 


e/a) £y 


You may not need any jet engine 
parts right now, so we remind you that Solar’s pro- 
duction runs the gamut from jet exhaust systems to 
milking machine parts. Not ordinary production, but 
stainless steel fabrication ...working to the thousandth 
of an inch with that most difficult metal. 

While we are proud of our long-time leadership in 
producing stainless steel manifolds for aircraft, we.are 

a little sorry it has overshadowed. 


Solar’s production for the dairy and other industries. 
We'd like you to remember Solar as designers and 
producers of stainless equipment for many industries.* 

Furthermore we'd like to assist you with your stain- 
less steel sub-assembly problems. Solar’s exclusive 
Sol-A-Die process may help you solve stainless pro- 
duction difficulties that have stumped you in the past, 
providing you a new practicability for this longer-last- 
ing metal. Call or write your nearest Solar office today. 


. 





a 


* SOLAR DIVISIONS AND. SUBSIDIARIES 
Aircraft Manifold Division * Dairy Equipment Division 
Fonda Film Processing Equipment Division * Stainless 

Castings Division «Hubbard Casket Company 
Precision Castings Division 


SOLAR AVRCRAPT CO. « DES MOINES 5, 1OWA + SAN DIEGO 12, CALIFORNIJA.* 60 EAST 42ND ‘STREET, NEW YORK 17, NEW YORK 
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termingling of flavors and juices. Card- 
board disks, which indicate menus packed 
in container, are inserted in top, and once 
inserted, container cannot be opened 
without mutilation of disk, thus insuring 
a tamper-proof meal from kitchen to 
passenger.—AVIATION, Sept., '46. 


Storage Capacitors ..............62 


Provided with large number of internal 
connections to minimize inductance. line 
of capacitors for energy storage applica- 
tions has been developed by Aerovox 
Corp., New Bedford, Mass. To handle high 
currents involved, units are divided into 
many sections to further reduce currents 
in individual connections. Units cover 
watt-second ratings from 50 to 540. in 
voltages from 2,000 to 4,000 inclusive.— 
AVIATION, Sept., °46. 


Magneto Coil Tester.............63 


Designed for routine factory testing of 
coils and also for laboratory development 
testing, new magneto coil tester, made to 
give a high-potential running test to six 
coils simultaneously without necessity of 
assembling each coil separately into regu- 
lar magneto, has been announced by Gen- 
eral Electric Co., Schenectady, New York. 
Six spark gaps are in sound proof ven- 
tilated compartment behind glass win- 
dows at top of unit. Upper grounded elec- 
trode of each spark cap is attached to 
threaded, knobbed rod which is used to 
make adjustments. Next to rod is a scale 
calibrated from 10 to 45 ky. Control panel 
consists of filament and power switches. 
an overload circuit breaker, two tap 
switches, giving 2% steps in input volt- 
age, a frequency switch providing five 
steps from 100 to 500 sparks per second, 
and individual disconnecting switches for 
each coil. Below control panel is coil 
compartment with interlocked glass door. 
Two doors in rear give access to interior. 
—AVIATION, Sept., ’46. 
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Now, a hydraulic controllable-pitch propeller for 


ow in 
production... 
the New Hartzell Plastic 


for personal planes 


personal planes up to 215 H P! Controllable in 


flight. Simple design and construction, low initial 








and maintenance costs, foolproof operation. New 









Hartzite Plastic blades. This propeller fits into 


your plane equipment picture. See your dealer Because of heavy demand from 
plone manufacturers, deliveries 
to plane owners for replace- 
ments may not be possible for 
some time. 
Available on the 

REPUBLIC SEABEE. 








or write for complete information. 


CAA APPROVED FOR PLANES UP TO 215 H P. 
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TO MEET AVIATION AND AIR- 
CRAFT INDUSTRY POWER NEEDS 


ONAN ELECTRIC GENERATING PLANTS provide 
power for many applications in the aviation industry. 
Available in 65 models including airborne, light- 
weight, compact types. Powered by Onan gasoline 
engiries, they are of compact, single-unit designs. For 
heavy duty service, stationary or mobile. 

‘Supply power for starter energizing, radio 
navigation, battery charging, communica- 
‘tions, cabin heating, airport and general 
ulighting, electric repair tools, aircraft ac- 
‘igessories, and many other applications. 


Capacity range: 350 to 35,000 
watts; 115 to 660 volts A.C., 
50 to 800 cycles; 6 to 500 
volts, D.C.; combination A.C. 
—D.C. types. 















ae 
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ELECTRIC PLANTS 


Model shown is from W2C 
series: 2000 to 3500 watts; 
powered by Onan two-cyl- 


D. W. ONAN & SONS 


3151 Royalston Ave. Minneapolis 5, Minn, 


inder, water-cooled engine 
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Every field and school contemplating night flying 


can now afford this QUALITY runway marker light- 
ing. 


If you can plug in an extension light you can as- 
semble this system. 


A 'G' A Packaged Runway Lighting is available 
for lighting runways from 1800 ft. to 5000 ft. 


It's inexpensive — approximately a dollar a foot of 
runway length — and economical to operate and 
maintain. 


Descriptive folder and complete details on request. 


A prefabricated system every field can afford 


z—AGA > 
= PACKAGED —— 
= Eee 


v v 
1027 NEWARK AVENUE A G A ELIZABETH 3, N. J. 


AMERICAN GAS ACCUMULATOR COMPANY 
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A Practical Approach to 


Tubing Tool Selection 


The first step in any tube working job is to have 
good tools — tools that make it easy to do faster and 
better work. This handy tool selector lists just a few of 
the many Imperial tools. Write for Folder 347. See 
your supply house. 


SIZE TUBING 





















SPECIAL FEATURES CATALOG 


























SERVICED OR DESCRIPTION NUMBER 
VY" to %"..... Roller-type, with flare cut-off groove... 174-F 
ED e> to in? Rollerctyoe, with flare cut-off groove... 212-F 
ve" to %4”.....Small, pocket-size cutter............. 127-F 
86” 10 290"... . SOWING VIBS..... 0. cc cccencccccecces 184-F 

1%" to 4”..... a idsic cis ccvnccpnsendease: 185-F 

34” to Va". ....Has quick slip-on yoke...... Sadat 
/ Ye" toe”... Has quick slip-on yoke......... <eeie ae 
WAAL 4" to 4”... Wide range type............. race Se 





é 





3%" to “2”. ... For smaller range of diameters. . cece 
%4" to 40”. .... For smaller range of diameters....... 95-F 


Yi" ton"... Set of 6 spring-type benders.......... 101-F 
1g” to %"..... Open-side bender. Positions anywhere 

on tube. Individual bender for each size 364-F 
%" to %”..... Heavy-duty bender outfit............. 360-F 






Low Inertia Motor ...............64 

Designated as Model 2A Servo-Motor 
and running two phases with a fixed 
phase which may be continuously ener- 
gized, new low inertia motor has been de- 
veloped by Transicoil Corp., New York 
City, for remote control applications. It 
can be wound to operate from 10 to 80v. 
or more, 60 cycles. Impedance is stated to 
be nearly constant from full speed to 
stall, torque which is 1% oz. in. can be 
changed as required. Stack length may be 
changed plus or minus 50% to suit torque 
requirements. Unit is furnished with sep- 
arate load for each phase.—AVIATION, 
Sept., '46. 


RONG GOR ccc ceccccctesdteves AE 


Accommodating 28 passengers, new bus 
designed for airport service by Flixible 
Co., Loudonville, Ohio, has following fea- 
tures: Rubber cushioned seats and backs, 
carpet side panels, interior luggage racks 
in addition to regular baggage compart- 
ment, Buick power plant, panoramic glass 
windshield, head and fog lights mounted 
together in an aluminum casting, and 
three layers of insulation. Width of chairs, 
arm to arm, is 42 in. for double chairs 
and 25% in. for single chairs. Bus, as it 















Bending 














THE IMPERIAL BRASS MANUFACTURING COMPANY 
1204 W. Harrison St., Chicago 7, Ill. 


IMPERIAL 


















Tube Fittings © Service Aids ‘ 
Tube Working Tools * Yoives j 
























The RUSCO Tog-L-Lok Seat Belt... 
has 6 outstanding features 


. to lock 4. Lightness .-. 60” belt assembly 


1. Instant, positive action. 
or unlock simply throw lever. 


2. Dependability . . . Positive Toggle 5. Foolproof plastic tip . . . nothing 
Grip—2000 Ib. C.A.A. Test. to pull off, nothing to fray. ie 


8. Simplicity... 
ment and release. 


weighs 12 oz. 


instantaneous adjust- 6. Shock resistance .. . no treacherous 


slipping. 





This RUSCO belt is considered “Standard” for light planes and is C.A,A. approved 
for 2000 Ib. loads. 








is designated, 
body, 


takes air in at top of 
this air being circulated down 
through louvres that run above windows, 


on down to floor, and out through ex- 
haust ventilators located in roof. Engine, 
Buick FB, built for coach work, is located 
at rear. Wheelbase is 218 in., length 
bumper to bumper 82 ft. 11% in., overall 
width 95% in., and overall height 111 in.— 
—AVIATION, Sept., ’46. 


Dual Power Supply ...............66 


Combining two independent regulated 
power sources, CML 1115 dual power 
supply is new development of Communi- 
cation Measurements Laboratory, N. Y. 
C. A continuously variable d.c., discharge 
voltage from 180 to 300v., at 70 ma., with 
maximum ripple stated to be less than 25 
mv. is furnished by B supply. Negative 
side of supply is isolated from chassis, 
so plus may be grounded if it is 
desired to use supply as a source of grid 
bias for tubes which draw heavy grid 
current. A continuously variable d.c: volt- 
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See your aircraft supply house or our nearest branch office. 








RE 
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The RUSSELL MANUFACTURING Co. 


New York, 420 Lexington Ave. 
Chicago, 549 E. Illinois St. 





AERO 





PRODUCTS 





San Francisco, 632 Polk St. 


RUSCO /— SS 


Middletown, Conn. 


Detroit, 3-250 General. Motors Bldg. 














The HEIM Ynibel Bearing and Spherical 
Bearing Red End Corrects Misalignment All Ways 


Heim Unibal Spherical Bearings and Rod Ends 
are built to carry heavy loads. There is only one 
ball with large contact or surface supporting 
area. Because of this large area, they are not sub- 
ject to false brinelling. The ball is made from SAE 
52100 steel hardened and ground for maximum 
strength and long wear. 

There are myriad applications for this simple but 
highly efficient bearing or rod end in your prod- 
ucts. We illustrate a very simple one. 




















Present your problem to our En- 
gineering Department. Send us 
blue prints of your present rod end 
or bearing construction, and we- 
will help you in improving it and, 
at the same time, reduce your cost. 


PLEASE WRITE 
FOR NEW CATALOG 


THE HEIM COMPANY — 


FAIRFIELD CONNECTICUT 
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Right on the Nose of 
the Luscombe Silvaire 


WHY. do those who design and 
build America’s personal planes 
so often’ choose Sensenich Propel- 
lers as standard equipment 
That's easy... f 
...for the same reason that pilots 
prefer them 

Sensenich got to be the world’s larg- 
est w propeller manufacturer 
because Sensenich builds them better! 
Be safe, be sure with Sensenich ! 


Prompt repair service from 
Senet PROP SHOP 











LEXINGTON AVENUE AT 48th ST., N.Y.C. 17 
HOME OFTHE 
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age from 0 to 75v. with less than 7mv. 
ripple is furnished by C supply. Panel 
controls are provided to adjust output 
voltages throughout ranges indicated. In- 
dependent insulated panel connectors are 
provided for high voltage terminals. Panel 
binding posts are supplied for connection 
to a 6.8v., 2 amp., unregulated a.c. fila- 
ment supply. An a.c. power switch and 
pilot light are also mounted on front 
penel.—AVIATION, Sept., ’46. 


Midget Solenoid .................67 


Having treated coils (which are said to 
be unaffected by oil or coolant), feet and 
side plates made integral, and phosphor 
bronze plunger guides, new small sole- 
noid is made by John S. Barnes Corp., 
Rockford, Ill. Made in ranges up to 440v. 
a.c. or d.c., it is stated to exert a pull 
of 4 to 7 lb. when plunger is extended 
between % and 1% in., and to have a 
hold in pull between 13 and 15 lb. when 
plunger is seated. At 110v. in-rush, cur- 
rent is approximately 5 amp. and holding 
current % amp.—AVIATION, Sept., ’46. 


Miniature Switch ................68 


Made with single pole, single or double 
throw contacts, and rated at 10 amp., 
125v. a.c., Model M rolling spring snap- 
action electric switch made by Acro Elec- 
tric Co., Cleveland, is now in production 
with following changes: Molded case de- 
signed for greater strength by means of 
fully recessed cover which is inserted 
clear of four mounting holes which are 
3/32 in. dia., size of barriers between 
terminals increased, and heavier solder 
used with .082 in. terminal holes. Switch 
is made for single and multible assemblies, 
and four of these switches can be mounted 
in a space less than 1% in.—AVIATION, 
Sept., ’46. 


Synchronizing Motor .............69 


Designed to maintain alignment, to syn- 
chronize circuits for immediate engage- 
ment of automatic flight control, and to 
hold pitch axis input signal at null at 
all times prior to engagement, new small 
motor has been developed by Lear, Piqua, 
Ohio. Known as Model GZ, it has power 
output of 7.4 milliwatts, or .000099 hp. 
Circuits of flight control system are 
aligned and synchronized by rotating 
“Learsyn”, a pickoff sensing device pro- 
ducing signal voltage which develops error 
signal and causes amplifier channel to 
operate system. Unit is stated to elimin- 
ate necessity for manual synchronization 
prior to engagement of flight control sys- 
tem. Motor is two-phase 500 cycle a.c. 
unit producing torque at approximately 
002 oz-in. at 5,000 rpm. and weighs 
less than .05 Ih—AVIATION, Sept., ’46. 





Radar "Homes" Planes 
(Continued from page 43) 


finally selected as the most promising. 
Eagle had hitherto been used, with 
modifications, for precision bombing. 
During a test of the newly adapted set, 
the observer actually picked up and 
tracked a flight of pelicans—proving 
the eagle-eye power of Eagle. 

Actual plane operations tests were 
conducted aboard an escort carrier, 
with 141 successful night landings ear- 
ried out. Two of the big Essez-elass 
carriers have now been designated to 
further prove CCA on a comprehen- 





NEW POWER 
RECTIFIERS 
AT REDUCED 

PRICES! 


Multi-purpose test and maintenance units, 
these rectifiers are brought to you at sav- 
ings from 30 to 60%. Indispensable for 
line and shop work as a dependable source 
of DC power for engine starting. operation 
and test of aircraft electrical units, starters. 
solenoids, booster pumps, instruments and 
radio equipment. All these jobs are done 
easier and faster with a rectifier power 
source. No need to maintain expensive 
battery carts or charging equipment. Units 
with continuous DC output of 400, 130 and 
100 and 200 amperes are available. All 
models take AC input of 208-230 V. 60 
Cycles 3 Phase. 


W. L. MAXSON Model MXX-400-24 (Illustrated 
at top) Continuous DC Capacity 400 Amps. 
at 28 V. PRICE: $650.00 EACH 


FEDERAL TELEPHONE & RADIO CORP. (Above) 
Type FTR 3181-S Continuous DC Capacity 
130 Amps. at 28 V. 

PRICE: $225.00 EACH 


HAMMET ELECTRIC MFG. CO. Model SPS 130 
Continuous DC Capacity 130 Amps. at 28 V. 
: PRICE: $225.00 EACH 
McCOLPIN-CHRISTIE CORP. LTD. Type H24130 
Continuous DC Capacity 130 Amps. at 28 V. 
PRICE: $225.00 EACH 
FEDERAL TELEPHONE & RADIO CORP. Type 
FTR-3182-S Variable continuous DC Ca- 
pacity: 200 Amps. at 14 V.; 100 Amps. at 
28 V. PRICE: $225.00 EACH 
ALL RECTIFIERS ARE AVAILABLE FOR 
IMMEDIATE SHIPMENT 
PRICES QUOTED ARE F.0.B. ZANESVILLE, OHIO 
Add 10% for repacking for export 
Dealer Inquiries Invited. 


ACME EQUIPMENT CO., INC. 


126 S. Clinton St. Chicago 6, III. 





, = Ye nitoall K. uirements 
of the viation Sndustry 


The “Unbrako” Socket Set Screw with the Knurled Cup-Point (A) 
is a Self-Locker, because the knurled point digs-in and refuses to 
budge . . . regardless of the most chattering vibration! Yet, this 
screw can easily be backed-out with a wrench and used again and 
again. 
Pats Pend. 

The “Unbrako” Socket Cap Screw (B) is a time and money-saver, 
because its knurled head provides a slip-and fumble-proof grip, 
even for oily fingers so it can be screwed-in faster and farther before 
it becomes necessary to use a wrench. 


Reg. U. S. Pat. Off. ‘ ; ’ : 
- Socket Set Screws are furnished with 5 different styles of points. 


Of these, the Cup-Point is the only one which, when knurled, con- 
verts its screw into a Self-Locker. If any style other than Cup-Point 
is specified . . . with the added specification that the set screw must 
be Self-Locking, the “Unbrako” with Knurled Threads (C) must 
be used. All screws in sizes from #4 to 12” in diameter. 


The Internal Wrenching Bolt (D) and 100° Flush-Head Socket Boit 
(E) meet the extreme degree of precision, tensile, fatigue and 
inspection demanded by the aircraft industry. Their close toler- 
ances are only possible through our trained craftsmen and modern 
precision equipment. This applies also to “Unbrako” screws under 
"", "o os |. 


“Flexloc” (F) is a Self-Locking nut of one-piece all metal construc- 
tion. Every thread, including the locking threads, carries its share 
of the load. Thin nuts made thus, are especially superior. Its 
milled flexible top locks on a wide range of tolerances . . . Prac- 
tically unaffected by heat to 650° F. It can be used over and over 
without losing its ability to lock. Sizes from #6 to 1” in diameter: 
coarse and fine threads. Write for Bulletin #582. 


For more information write for the “Unbrako” Catalog. "“Unbrako" 
and "Hallowell" products are sold entirely through distributors. 





Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 











OVER 43 YEARS IN BUSINESS 


‘STANDARD PRESSED STEEL CO. 


Pat’d & 
Pat's Pond. @ oe E}.LO S$ JENKINTOWN, PA. BOX 566 
Branches: Boston * Chicago ¢ Detroit ¢ Indianapolis * S#. Louis * San Francisco 
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The Air-Going Bench 
A weird flying test bench, with 


a name that sounds as if it be- ° 


longed to an electric fan, was 
spawned by Lockheed en- 
gineers when they were figuring 
out the engine setup for the 
Constellation. 


The test rig was a Lockheed 
Ventura with two Constellation 
power plants, and almost im- 
mediately it was nicknamed the 
Ventellation. 


They used the Ventellation to 
check the findings coaxed out of 
conventional, earthbound wind 
tunnels and test benches. This 
plane showed them that their 
proposed arrangement (engine, 
cowling and accessories in one 
“power egg”) made for easy 
maintenance: an engine can 
be changed in less than half 


_ an hour. 





It also pointed up the economy 
and double safety of oversize 
engines. As every well-behaved 
engineer knows, small engines, 
running all-out, use up more 
fuel and get more wear and tear 
than large engines cruising at 
loafing power. 


Result: The Constellation has 
4000 reserve horsepower and 
can climb on any two of its four 
engines. 


It’s this kind of serious funny- 
business at Lockheed that 
makes better planes worth talk- 
ing about. | 

L to L for L 


©1946, Lockheed Aircraft Corp., Burbank, Calif. 





sive seale. Kaeh is fitted with a traffie | 
control room, built under the flight: 


deck near the stern. This room is 
equipped with special radar gear, com- 
munication outlets, status boards for 
keeping track of planes, wind velocity 
indicators, and other paraphernalia 
necessary for bringing in blind-flying 
combat planes. 





Making Shows Pay 
(Continued from page 52) 


for the air show via the, local newspa- 
pers and radio outlets. The national 
magazines and radio networks are be- 
ing worked by the manufacturers. 
Meanwhile, the local tie-in is always 
helpful. 

In your booth, the eye-catching plac- 
ard, or other means of accenting key 
selling points, is a must. And of major 
importance is good sales literature, pre- 
pared well in advance and stressing 
salient points. In the New York show, 
250,000 pieces of literature were dis- 
tributed through Piper alone. 

Be sure to have a large stock of 
different literature. Some of the cost- 
lier booklets will be furnished by the 
manufacturer and distributor. Ted 
Hebert developed a Piper hand-out 
with the names and addresses of all 
his outlets on it. Pres. W. T. Piper 
specifically recommended this piece as 
a model for future use. Its advantage 
lies in the fact that the one pamphlet 
is of value to all customers regardless 
of where they live. All they need to 
do is look down the list for the airport 
nearest their home. 

In addition to having his name ap- 
pear on the group literature, it’s perti- 
nent for the individual dealer to have 
plenty of his own throw-outs. Harry 
Gordon spent $600 printing his own 
brochure to explain the sales features 
of his particular airport. He found 
that this piece paid for itself several 
times over in immediate sales, while 
also supplying a good working file of 
live prospects. 


Stick to a Prepared Sales Talk 


A movie projector will serve to draw 
many to your booth and provide a gen- 
eral sales presentation of the product. 
Also, it helps to detach the really in- 
terested visitors from the general show- 
aisle traffic. Such films quickly foeus 
attention on what you have to sell. 

It is best for the salesman to try to 
“precipitate” the real buyers from the 
general group of spectators and con- 
centrate his efforts on these better pros- 
pects—who may be particularly im- 
pressed by your new craft, or perhaps 
are inquiring about student time, or 
may be green newcomers anxious to 
take their first plane ride. It is the 











BRAND NEW 
HYDRAULIC 
TEST STANDS 
AT REDUCED 





(Above) Here is a heavy duty, all purpose 
hydraulic test stand, equipped with the 
most up-to-date accessory equipment for 
testing airplane hydraulic systems up to 
and including those operating at 3000 psi., 
as well as individual units removed from 
the airplane. ae 

Stand consists of frame, containing all 
parts of testing equipment; Reservoir; 712 
HP. 220 V. 3 Phase, 60 Cycle, 1200 RPM 
electric motor: Denison Hydraulic Pump 
(axial piston type, 3000 psi. 3.2 GPM at 
1200 RPM); Denison cylindrical piston type 
accumulator; Filters (Cuno and Skinner) Cir- 
cuit; Hoses and Instrument Panel Assembly. 
Direct reading hydraulic pressure gage per- 
mits careful manifolding and control of 
pressure at all times. Motor has Allen-Brad- 
ley motor starter with push-button control. 
-Unit has necessary power supply cables 
and pressure and suction hoses. Stand is 
equipped with pulling tongue and is 
mounted on stationary casters in _ rear, 
swivel casters in front. Price: $100C.00 each 





GASOLINE ENGINE 
DRIVEN STANDS 


Designed for installations where electric 
power is not readily available, these gaso- 
line powered test stands were built to 
exacting government requirements. Com- 
pletely portable because the stand and 
engine are ted on welded, structural 
steel base which is on four pneumatic tired 
wheels, this unit can be easily moved or 
towed anywhere on the maintenance line. 
15 HP Wisconsin Engine is equipped with 
constant speed governor. Engine direct 
drives variable volume hydraulic pump 
(Denison axial piston type 3000 psi. 3.2 
GPM at 1200 RPM). Stand has hydraulic 
pressure gage, filter, connector hoses (pres- 
sure and suction) and needle valve to con- 
trol fluid flow. Canvas cover with tie 
strings to protect unit from weather included. 
Price: $450.00 each. 


STANDS ARE AVAILABLE FOR 





ZANE 
Add 10% for repacking for export 
DEALER INQUIRIES INVITED 


ACME EQUIPMENT CO., INC. 


126 S. Clinton St. Chicago 6, Ill. 








Roebling 


Not something out of the Arabian Nights, 
but a new departure in aircraft design is 
Northrop’s XB-35, the “Flying Wing,”’ 
produced under Army contract. Minus con- 
ventional tail and fuselage, this huge “bat” 
is all wing...172 feet of it. 

Overload gross weight of the XB-35is 104 
tons. That’s a lot of airplane to handle. What 
about control cord for the “Flying Wing”? 

Northrop engineers chose Roebling Lock- 
Clad Aircord for this vital job, because 
Lock-Clad keeps “controls under perfect 
control,” even with the long lengths of Air- 
cord involved in the “Flying Wing.” 

Constructional and elastic stretch are 


Lock-Clad Aircord 


reduced to the absolute minimum in Lock- 
Clad Aircord. Both these factors are re- 
moved by swaging duralumin tubing over 
the steel cord. This feature also synchro- 
nizes thermal expansion and contraction of 
control cords to the airframe of the plane... 
slackening and tightening of control cords 
is practically eliminated. 

The use of Roebling Lock-Clad Aircord 
is recommended for greater sensitivity and 
positive control action for short or long 
spans, in any type of aircraft. 

For furtherinformation on Roebling Lock- 
Clad, write Roebling’s Aircord Division... 
We'll be glad to help you. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 





Other Roebling Aircraft Products include Wire Rope, Slings, Electrical Wires & Cables 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 
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ECONOMICAL 


MATERIALS 
HANDLING 


USERS: 
Curtiss-Wright 
Boeing, Bell 
Republic 
Consolidated, 
Lockheed, 
Douglas, 


FASTER, MORE 


AVIATION 










KRANE KAR’S fast flexible performance 
speeds aviation materials handling, cuts 
time and labor, reduces costs. Used in air- 
plane production . . . handling jig sections 
in erection and handling steel for these jig 
sections: unloading equipment from freight 
cars: loading aircraft assemblies and spare 
parts on cars; lifting, moving, and rearrang- 
ing production equipment, raw materials, 
etc.: for building maintenance and repair. 
Write for Catalog #58. 
Agents in Principal Cities 


THE ORIGINAL SWING BOOM MOBILE CRANE 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


IRA 3, ANO 10 VE KKAUR 





a, Kirt & CRANE CO. 
846-63rd ST., BROOKLYN 20, NEW YORK 








FLYING CLUB 
EMBLEMS Help 
Build CLUB 
MEMBERSHIP 


Do your club members wear 
emblems on their jackets or 
coats? Let them show their pride 
in the club by sporting our beau- 
tifully designed emblems. 





We follow your design in em- 
broidered, chenille, flocked felt 
or regular felt. Send us your 
sketches for prices. 











EMBLEMS 
BANNERS AMERICAN 
PENNANTS § J SCHOOL SUPPLY CO. 
LETTERS 1 369 Dodd Street, Dept. A-11 
FLAGS EAST ORANGE, N. J. 
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salesman’s job to find out exactly what 
these potential buyers want and do his 
best to satisfy their desires. 

Harry Gordon hired a good salesman 
and paid him $50 salary plus expenses 
during the week of the show. The sales- 
man was briefed on the particular ad- 
vantages of the Gordon Flying Service. 
Also, he had a suburban wagon at his 
disposal to drive people directly from 
the show to the airport. These alert 
sales methods paid dividends in 
Harry’s case. 

Even so, care must be taken to avoid 
overdoing high powered salesmanship 
in selling lightplanes. Points out Mgr. 
A. Hanzlik of Speed’s Flying Service: 

“One of my former students was sold 
a plane at the show by a fast talking 
salesman. The student had logged 60 
hr, in a trainer, but the hard-to-handle 
ship he bought proved too much for 
him. After his first flight he realized 
he had been high-pressured by the 
salesman who had sold him the plane 


‘at the show without a demonstration. 


This ease is currently causing the man- 
ufacturer involved undue, adverse pub- 
licity at the airport.” 

Commented §S. J. “Jiggs” Donohue, 
veteran salesman: “Remember, the 
sale of the plane is usually made at 
the airport.” So try to induce people 
to visit the airport or ground school. 
One of the best angles is to sell people 
on the convenience and accessibility of 
your particular airport. .In the week 
of the show, ten new students were 
signed by W. Howard, Mellor Howard 
Seaplane Base operator, who spent 
most of his time selling the convenience 
of the airport’s facilities. 


Follow Up Prospects Immediately 


One stunt used with sueeess by 
Safair as a post-show follow-up oper- 
ated like this: Safair ran ads in the 
local newspapers saying, “You saw it 
at the show, now ride in it at no cost. 
Come to the Teterboro Airport anytime 
for your free demonstration ride.” 
This promotion took advantage of the 
publie’s air* consciousness due to the 
show—and it got results. 

An air show properly handled should 
result not only in sales made during 
the show week, but also sales made sub- 
sequently due to show activity, as well 
as supplying a worthy list of prospects. 
These last must be handled in the regu- 
lar manner of direct contact, phone, 
and direct mail. 

The Safair people designed a busi- 
ness reply card which noted four items 
—private flight, flight under GI Bill, 
Piper Cruiser, and Piper Trainer—to 
be checked by the prospect according to 
his interest. Twenty thousand of these 
eards were distributed at the show, 
and 455 were returned, filled out, the 
first week. From those indicating in- 





NEW OPERATION 
AND MAINTENANCE 
caer wig AT 
D PRICES 





PORTABLE ELECTRIC POWER PLANTS 
These sturdy, dependable units have hundreds of uses 
around the maintenance line and hangars for lighting 
and miscellaneous power supply for electric power tools, 
drop lights, soldering irons, etc., etc. Unit has auto- 
matic voltage regulation which js selective through a 
double pole, double-throw toggle switch. 6 HP, two 
cylinder, two stroke, air cooled engine drives AC Gen- 
erator which puts out 115 Volts, 60 Cycles Single Phase, 
has rated load current of 21.7 amperes—2500 watts. 
Complete with kit of maintenance tools and replacement 


PRICE: $350.00 each 





OXYGEN-ACETYLENE GENERATORS 
Generate your own oxygen and acetylene on the spot! 
Designed to — oxygen and acetylene for welding 
and cutting operat: . These units are proving invalu- 
able around the maintenance line and shops for on-the- 
spot welding or cutting without the necessity of handling 
heavy, cumbersome cylinders. Acetylene generator may 
be used for emergency lighting operations. Unit comes 
complete with 2 cans of chemicals for each generator. 
Gas generation may be regulated to provide automatic 
pressure up to the limit of the unit, or hand regulated 
operation may be chosen. Both generators have direct 
reading pressure gages for accurate control of pressure. 

PRICE: $125.00 each 





DETECTO-GRAM SCALE 
Make accurate checks of CO-2 bottles with this scale 


2 le is 
scale is finished in biack erackio 


PRICE: $45.00 each 


Units are available for immediate shipment 
prices quoted are F.O.B. Zanesville, Ohio 
Add 10% for repacking for export 


DEALER INQUIRIES INVITED 


ACME EQUIPMENT CO., INC. 
126 S. Clinton St. 


Chicago 6, Ill. 








PLANNING LATHE INSTALLATIONS? 


Get This 
Catalog’ 


MAILED FREE ON REQUEST— 
WRITE FOR IT TODAY 


South Bend Precision Lathes have be- 
hind them a record of nearly forty years 
of efficient performance in the laborato- 
ries, toolrooms, production shops and 
maintenance departments of all types of 
industries. If you are planning lathe in- 
stallations now, or in the near future, con- 
sider South Bend Lathes for your plant, 
.00. They are accurate, versatile, fast, easy 
to operate, dependable. Engine Lathes 


and Toolroom Lathes are made with 9”, 
10”,13",14%2",and 16’’swings, and bed 
lengths to 12‘. Turret Lathes are made 
with 9’ and 10’ swings with 42‘ and 1!’ 


collet capacities respectively, and 32’. 


beds. Write today for Catalog 100-D 
which illustrates and describes the com- 
plete line of South Bend Precision Lathes, 
attachments, and accessories. It will be 
mailed promptly, and without obligation. 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


503 EAST MADISON STREET e 


SOUTH BEND 22, INDIANA 
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HIS group, acting as a unit 

and just completing a vast 
wartime experience in Europe, 
has been responsible for the 
plotting of many of the major 
developments in the field. It has 
had access to the findings of 
the most advanced technicians 
abroad and can combine the 
scientific approach to a problem 
with the practical engineering 
“know-how” to get the job done. 

AVIONIC invites discussion on 
any phase of electronics, jet pro- 
pulsion units, guided missiles, 





ANNOUNCING 


the grouping together of a number of world- 
known scientific authorities in the field of elec- 
tronics, supersonic aerodynamics and high effi- 
ciency:jet propulsion, now centrally organized as 


AVIONIC, INC. 


infra-red and navigational 
devices. Write, wire or phone 
AVIONIC, INC., 274 Madison 
Avenue, New York 16, N. Y. 





























terest in the GI Bill flight training pro- 
gram alone, 250 have been referred to 
New York University. The first class 
of 25 has been enrolled and is already 
half through the flight course. 

The automobile industry has been 
running annual shows for some time 
with a great deal of success. It is a 
good idea for the plane dealer to query 
his local auto dealer as to how he used 
the show locally to help business. Many 
practical ideas which have proven their 
worth may be picked up in this way 
from local sourees.. 

All the dealers agree that air shows 
can be profitably employed to sell 
planes and services. The dealer will 
gain according to the extent that he 
(1) effectively plans his show activity, 
(2) efficiently works this plan, and (3) 
persistentiy follows up the resulting 
leads. 





Tagging the Bases 
(Continued on page 90) 


craft Sales & Service, 305 Union, Mem- 
phis, distributor for North American 
Navion and for Aeronca. 


Third Region—Work on new __ 1,320-ft. 
east-west runway at Waupun, Wis., air- 
port was completed recently. North-south 
runway is to be lengthened to 2,000 ft. in 
near future. ... First airport in Ozaukee 
County, Wis., is being built by Ben Grob 
at Cedarburg. It will have three runways: 
North-south, 2,300° ft. in length, and 
northeast-southwest and northwest- 
southeast, 1,800 ft. There will be a 10- 
ufiit hangar, 300 ft. long. Airport will be 
under management of Rod Lueneburg and 
John Davis, who will teach flying, service 
craft, and sell planes. . Aero Manor 
Airport, Lansing, Mich., has been offi- 
cially certified by state dept. of aeronau- 
tics as a private airport, with approval for 
veteran flight training. Arthur Phelps is 
pres. ... Washburn Flying Service, Wash- 
burn, Wis., was recently incorporated, 
with Earl P. Johnson as president. East- 
west runway is 100 ft. wide by 2,000 ft. 
long, and northeast-southwest strip, now 
being laid, is 1,800 ft. long. . . . Anderson 
Air Activities flying school at General 
Mitchell Field, Milwaukee, recently an- 
nounced a complete flight-training cur- 
riculym. Program is under direction of 
H. K. Picco, Anderson’s chief pilot. Equip- 
ment includes Aeronca Chamopions, 
Ercoupes, Vultee BT-13s, twin-engine 
Cessnas, and Link trainers. . . . Newest 
airport in Oshkosh vicinity, and base of 
Oshkosk CAP Unit, is a converted 80-acre 
farm 5 mi. north of the city with two turf 
runways, 2,200 and 1,800 ft. long, 100 ft. 
wide. Hangars are converted farm build- 
ings. Manager is John Rudelick, former 
Army instructor. 


Fourth Region—Southwest Aircraft, Ft. 
Worth, Tex., gave an Aeronca ranch party 
Aug. 3 and 4 at Elkan Ranch. All private 
pilots, dealers, distributors, operators, and 
competitors were invited. Southwest is 
disffibutor for Aeroncas. Roy R. Taylor 
is pres. ... A $250,000 downtown airport 
was expected to open in Oklahoma City in 
August. Located a short distance from 
business district, it has a 2,400-ft. north- 
south runway and a 2,250-ft. northwest- 
southeast runway, both 3800 ft. wide. 
Primary use is for flyers who use planes 
for business. 


Fifth Region—Toth Aircraft & Accessories 
Co., Kansas City Municipal Air Terminal. 
has been appointed by North American 
Aviation as regional factory representa- 
tive and dealer for Navion.... United Air 
Lines has awarded scholarships in Univ. 
of Denver education workshop to eleven 
Denver school teachers who have taken 
lead in making pupils airminded. Scholar- 
ship includes theory of flight, avigation, 
meterology, safety in flying, global geog- 
raphy, and aviation’s social and economic 
aspects. ... Aeronautical Training Society 
held its annual membership meeting at 
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* larger 
profits 


* lower 
sales 
costs 


* better 
customers 


Practically every new Globe “‘Swift”’ will be equipped with 
an Aeromatic Propeller. Aeromatics are also used on most 
North American “Navions,” Johnson “Rockets” and 
Bellanca “Cruisairs.”” The Aeromaster, an adjustable pitch 
propeller, is standard equipment on Republic “Seabees.” 


. «- they’re all yours when you sell 





If you wrote your own ticket . . . you couldn’t ask for 
more profitable features than those of Aeromatic Auto- 
matic Variable Pitch Propellers. Aeromatics bring a siz- 
able profit on the initial sale. Aeromatics are easier to 
demonstrate, easier to sell, with lower sales costs. Aero- 
matic Owners get more fun out of flying . . . become 
better prospects for your other goods and services. Aero- 
matics benefit from ‘‘word-of-mouth”’ publicity by enthu- 
siastic owners. And they’re an exclusive item, too! 


The Aeromatic is the only fully automatic variable pitch 
propeller. It varies its own pitch in response to natural 
forces . ... utilizes full engine power at rated speed . . . 
insures maximum performance under all flight conditions 
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SELL THE ONLY FULLY AUTOMATIC VARIABLE 
PITCH PROPELLER FOR .. . shorter take-offs, 


faster climbing, better cruising, safer landings. 


THE PROPELLER WITH A BRAIN FOR EVERYMAN’S PLANE 


Licensed under patents of 


KOPPERS company, INC. 


AEROMATIC PROPELLERS! 


. without any extra controls or gadgets. Result: 
Aeromatic-equipped planes take-off with up to 33% 
. Climb up to 25% faster . . . get top 
cruising performance on minimum fuel consumption . . . 


shorter runs. . 


make long, flat glides for safe landings with a quick 
pick-up if the pilot overshoots his field. 


Why not send this page to your manufacturer or distribu- 
tor today . . . along with a note asking whether Aero- 
matic Propellers can be made available for the planes you 
sell. He’s interested in proven methods for boosting the 
popularity and sales of his planes. And the profitable 


Aeromatic business you can build makes it worthwhile! 


Aeromatic, 649 Scott Street, Baltimore 3, Maryland. 


Air-controlled automatic propeller 





EVEREL Propeller Corp. 







BARTLETT HAYWARD DIVISION 
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TALE 


of a 


TAIL 


Tail of a huge ''Skymaster.”’ 
Chicago and Southern’s new 
**Skymasters’’ each will fly balf 
a hundred passengers at 4 miles 
per minute. 

















TALE goes with the tail shown here — an inspiring story of the skyways. 

In 1933, as a newcomer, Chicago and Southern Air Lines entered the trans- 
portation field. Today as the major Gulf-to-Great Lakes commercial air line, 
Chicago and Southern can measure its air service in terms of millions — 
23,860,000 revenue miles flown 


2,137,850,000 pound miles of express flown 
4,450,000,000 pound miles of mail flown 









Sinclair is proud to have a place in the story. Chicago and Southern in *46, 
(as in previous years) relies on Sinclair Pennsylvania Aircraft Engine Oil for 
lubrication of its ships. 








FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, W. Y 
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MURDOCK 
HEADPHONES 


FOr safety in flying you'll want 
your plane equipped with a de- 

pendable radio complete with 

MURDOCK Headphones. 


On routine flights or emergency 
landings, MURDOCK time - tested 
Headphones will “hear you 
through!” You'll receive signals, 
weather reports, instructions clear- 
ly and accurately ... the first 
time ... all the time! MURDOCK 
Phones keep out engine noise— 
help you listen without strain. 
Whatever ship you fly—private 
single-seater or giant cargo trans- 
port—you'll fly with greater confi- 
dence with MURDOCK Head- 
phones guiding your flight. 


Write for Full Information Today 


WM. J. MURDOCK CO. 


209 Carter St., Chelsea 50, Mass. 
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Brown Palace Hotel, Denver, Aug. 5-6. 
Session brought together 150 base opera- 
tors from 38 states and D.C. ... St. 
Louis Flying Service, St. Louis, has been 
selected as regional factory dealer for 
Navion. 





Sixth Region—Community Airports, Inc., 
under direction of Col. Wm. J. Fox. has 
opened its first airport at Torrance. Cal. 
Field has a 2,300-ft. runway and will be 
under management of C. C. Cottam. ... 
Rankin Aviation Industries, Tulare. Cal. 
is West Coast distributor for Republic 
Seabee. . . . Air-Parts, Inc., has opened 
branch store at Sky Harbor Airport, 
Phoenix, Ariz., with Gordon Bartlett as 
manager. ... California Air Service. Oak- 
land Municipal Airport, will have six con- 
verted Cessnas available for charter 
shortly, including special photographic and 
ambulance ships. ... After almost 4 yr. 
tenancy by Army and Navy of Madera, 
Cal., Municipal Airport has reverted to 
city. Government improvements have 
— to about $1,000,000 on 900-acre 
eld. 


Seventh Region-#@Five Canadian private 
Planes visited Snohomish Airfield near 
Seattle recently in first international group 
flight of private aircraft in Pacific North- 
west. American flyers returned visit. mak- 
ing a breakfast flight to Vancouver. B. C. 
Flight was sponsored by Vancouver Chap- 
ter of AOPA. ... Ernest Games of village 
council, Shoshone, Ida., announced that if 
visiting pilots will circle town twice at 
1,000 ft. and dip wing over railway sta- 
tion, a car will be sent to airport 2 mi. 
from town to bring flyers to business dis- 
a Airport has one runway 2,400 ft. 
ong. 





Recent Books 
(Continued from page 101) 


volume provides the information required 
to qualify him on the many related sub- 
divisions created by the CAA. In concise 
manner, the author covers the most vital 
facts of engine theory and modern me- 
chaniec’s practices from the point of view 
of maintenance, overhaul, and mechanical 
problems in both shop and field. 


A CHRONOLOGICAL HISTORY OF 
ELECTRICAL DEVELOPMENT. Na- 
tional Electrical Manufacturers Assn.. 
New York City. 106 pages, $2.00. 


Carrying the reader up to such modern 
electrical applications as television, fluor- 
escent and ultra-violet light, the giant 
turbogenerator, and the electron micro- 
analyzer for atomic research, this book 
gives accent to the steps taken by early- 
day men of science and industry to make 
electrical living possible. 


AIRPORT PLANNING, by Charles 
Froesch and Walther Prokosch. John 
wan @& Sons Inc., N. Y. 250 pages. 


This volume is a pertinent treatise dealing 
exclusively with the fundamentals govern- 
ing airport planning and design. Plans for 
this book took root in the authors’ minds 
as the result of a pamphlet they compiled 
three years ago in answer to questions 
raised by communities served by Eastern 
Air Lines, as well as others contemplating 
airport projects. Demand for a more com- 
plete and detailed coverage of the sub- 
ject was impressive—and Airport Plan- 
ning followed. Profusely illustrated 
throughout, the authors stress the broad 
approach to terminal planning problems, 
as opposed to purely engineering aspects. 
In context the aims of the book are: (1) 
To indicate the proper relationship of 
landing facilities to communities or 
regions which the serve; (2) to analyze 
those characteristics of aircraft affecting 
the planning and design of landing fields; 
and (3) to strike a correct balance among 
ee elements comprising an air- 
port. 


TRANSPORTATION PRINCIPLES AND 
PROBLEMS, by Truman C. Bigham. 
McGraw-Hill Book Co., New York City. 
626 pages, index. $5.00. 


Designed for college courses in transpor- 
tation, this text covers airways as well as 
railroads, motor carriers, pipe lines, in- 
land coastwise and intercoastal water- 
ways. These forms of transportation, 
treated jointly from a functional point of 
view, are considered parts of a whole. 
Thus the book cuts across transport 
agency lines and, while emphasizing rail- 
roads to a greater degree, devotes more 
than the usual attention to other means 





FELT PARTS CUT TO 


YIZEPL 


SPECIFICATIONS 


Skilled operatofs and Booth-designed 
machinery combine to give you the 
utmost in accuracy of die-cut mechani- 
cal felt parts. Specifications are ad- 
hered to precisely. No deviations in 
size or thickness ... the last felt part 
in any one lot is an exact duplicate of 
the first. 

Prompt deliveries are routine at 
Booth and your order, small or large, 
teceives interested attention. 


APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (No 
sales follow-up.) 


THE BOOTH FELT COMPANY 


482 19th Street Brooklyn 15, N. Y. 
745 Sherman Street Chicago 5, Ill. 
2320 





oth 


PRECISION CUT 
FELT PARTS 










Time to get ready for 


WINTER! 


HAT YOU PUT OFF today, plagues 

you tomorrow. Experienced airport 
managers know this and are planning their 
snow removal programs NOW—checking over 
present equipment—studying the need for 
additional equipment. 


Many of the largest, most modern airports in 
the snow belt choose Walter Snow Fighters be- 





SNOW FIGHTERS 


cause their fast, thorough clearing action keeps 
runways open in any blizzard. The great power 
and traction of the Walter Four Point Positive 
Drive enables them to clear more miles of run- 
way per hour. For example, the 250 h.p. Walter 
Snow Fighter clears 28’ widths at 30 m.p.h.— 
throws snow far to the side—prevents the 
formation of dangerous snow banks. Write 
today for complete information. 





. 


Y 


Reach Accidents, Anywhere, Anytime... FAST 
... with WALTER CRASH TRUCKS 


dumps, snow, soft dirt and steep grades— 
FAST! They have the 100% traction and power 
of the Walter Four Point Positive Drive. Three 
automatic locking differentials proportion the 
power to the FOUR driving wheels according to 
their traction at any instant. Walter Crash 
Trucks will not bog down... have added safety 
when speeding over treacherous ground. Get 
their extra protection for your airport. Write 
for information, today. 


@ Neither bad weather nor rough terrain stop 
Walter Crash Trucks. They are ready for any 
emergency ... can cross plowed fields, bogs, 
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of transportation. Primary purpose of the 
book, however, is to promote the establish- 
ment of more rational transportation 
policies. 


a gs FLIGHT, THE ART OF GLID- 
ING, by Terence Horsley. Current 
Books, Inc., New York City. 326 pages, 
illustrated, index. $4.00. 


In this volume, dramatically illustrated 
with unusual shots of gliding activities, 
the reader can follow the art of engineless 
flight from its most elementary stage to 
its most advanced, and students of aero- 
dynamics will find here technical data of 
value. 


THE PERSONNEL. PROGRAM OF JACK 
& HEINTZ, by Roswell Ward. Harper 
Bros., New York City. 146 pages, in- 
dex. $2.00. 

Explained here are the personnel methods 
of one of the leading industrial organiza- 
tions. The Jack & Heintz policies are 
treated from prewar experience to war- 
time practice. As an analysis of long term 
policy, the subject matter is presented to 
be informative for business executives. 
labor relations men, sociologists, econo- 
mists, and educators. 


WE DROPPED THE A-BOMB, by Merle 
Miller and Abe Spitzer. Thomas Y. 
Soo New York City. 152 pages. 


This is first book giving an eye-witness 
account of what happened over Hiroshima 
and Nagasaki. Told by the radio operator 
of the “Great Artiste’’, one of the A-bomb- 
ing B-29s, the book reveals how the men 
who took part in dropping the atomic 
missile feel about what they did, and after 
it a all over, what they remembered 
most. 


INVOLUTOMETRY AND TRIGONOME- 
TRY, by Dr. Werner F. Vogel, Michigan 
Tool Co., Detroit, Mich. 


This volume classifies the various involute 
curves and surfaces, describes their geo- 
metrical properties, and gives the basic 
ealculations related to them. Tables of 
derivatives, integrals of involutometry, 
and graphical characteristics are included 
for ready reference. The gear appendix in 


321 pages. 


this book contains many new tables of. 


gear formulas, and other data of value to 
the gear engineer. 








HOW TO SUPERVISE PEOPLE, by 
Alfred M. Cooper. McGraw-Hill Book 
Co., New York, N. Y. 162 pages. $2.00 


This manual on the principles of eared 
trial supervision is written especially for 
the attention of factory foremen, office 
supervisors, and executives. A "second 
edition, the volume brings the text up to 
date to provide additional value for those 
directing the activities of industrial work- 
ers in peacetime. New chapters have been 
included on the supervisor’s responsibility 
for developing good public relations for his 
company, and included are revisions and 
peg to the questions for group dis- 
cussion. 


AERONAUTICAL NAVIGATION, by 
Charles A. Zweng. Pan American Navi- 
gation Service, North Hollywood, Cal. 
illustrated, 198 pages. $3.00. 


This navigational text book covers -pilot- 
age and the fundamentals of dead-reckon- 
ing. Included are the typical off-course 
problems, alternate airport problems, and 
radius of action problems. A new section 
covers the compass, compass acceleration, 
essentials of radio range navigation, and 
the use of the E-6B computer. 


U. S. ARMY AIRCRAFT, 1908-1946, by 
James C. Fahey, Published by Ships & 
Aircraft, 1265 Broadway, New York 
City. 64 pages, illustrated, indexed. 
$1.00. 

This is a catalog of Army aircraft from 
the first flimsy Wright pusher, through 
the full roster of gasoline-powered ships, 
and on to the latest mentionable jet, turbo, 
and roeket-propelled craft. Compiled 
from official documents and _ original 
source material, it delineates the develop- 
ment of military types in tabular text and 
photographs. There are many interesting 
and rare photographs. 


FRENCH-ENGLISH TECHNICAL DIC- 
TIONARY, by Francis Gusset. Chemical 
Publishing Co., Brooklyn, N. Y. 590 
pages. $5.00 

Translators, Ubrariane, and students will 
find this volume helpful in working with 
French technical reports. English equiva- 
lents of French expressions, and vice 
versa, were chosen with competence and 
accuracy. It covers terminology in metal- 
lurgy, mining, electricity, chemistry, 
mechanics, and science. 





‘Md WITH A PUNCH! 





Aup’s R-B Interchangeable Punch and Die is “standard” 


in metal working and plastic industries. 


Standard shapes and 


sizes carried in stock. Illustrated are four of the thousands of 
specially-designed punches we have made. Special R-B punches 
and dies made in any material, shape or size desired. Send for 
large, illustrated R-B catalog, now. 


e..°-.@ 
%. 
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Fy’: ALLIED PRODUCTS CORPORATION 





Department 28-B @ 4614 Lawton Ave. ® Detroit 8, Michigan 








TRACING CLOTH 


CY 


HARD PENCILS 


@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


pe ee eee ee ee 


IMPERIAL 
PENCIL 
TRACING 
CLOTH 





SOLD BY LEADING STATIONERY AND 
i DRAWING MATERIAL DEALERS EVERYWHERE. t 
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Ys: Another leading commercial airline has standardized on Titeflex Ignition Shielding 


products. This time it’s American Airlines, who have adopted a newly designed harness of Titeflex 
manufacture for R-2000 engines. 


Designated by Titeflex part No. D-30119, this continuously wired harness provides a steel manifold 
of maximum strength in combination with Titeflex “Fleximold” rubber molded spark plug leads. 


Fewer flight interruptions from ignition causes have characterized the design of all Titeflex 
assemblies. Greater fatigue resistance and maximum radio shielding qualities are found in this 
particular assembly. Complete harnesses for R-2000 engines are available with both 5 MM and 
7 MM cable, wired for clockwise and anti-clockwise rotation magnetos. 


Literature and engineering consultation are available on all Titeflex aircraft products. They include 
complete Harnesses, “Fleximold” Ignition Leads, “Unimold” Ignition Leads, ““Aerocon” Conduit, 
“Waveflex” flexible wave guides, and high pressure flexible metal tubing. Your inquiry is invited. 


TITEFLEX, INC., 510 Frelinghuysen Avenue, Newark 5, N. J. 
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An Improved 
gnition Harness 


for R:2000 Engines 


with STEEL MANIFOLD 
STEEL SPARK PLUG ELBOWS 
FLEXIMOLD IGNITION LEADS 








SHAS SS 


AMERICAN AIRLINES standard Equipment on 
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THE MODERN MAGIC CARPET * 


*%T. M. REG. U.S. PAT. OFF. 
& PRINCIPAL FOREIGN COUNTRIES 


What's that you hear about the helicopter? 
That it swims, digs tunnels, stands on its head? 
Don’t take it seriously. The facts about this 
common-sense aircraft are stranger than the 
broadest fiction. 


The Bell Helicopter flies backward and for- 
ward, sideways and straight up. It can cruise 
high or just off the ground, swiftly or inching 
along at a mile an hour. It can stand at 
attention in mid-air, say, to inspect power lines. 
Whatever its speed and altitude, the aircraft is 
always under control. 


You'll find this new kind of air travel an ex-. 


hilarating experience. You'll like its stability and 
flight smoothness. But, above all, you'll discover 
that the Bell Helicopter offers 4 new way of 
doing familiar jobs more effectively. 


What can it be used for? To survey mines 
and water sites. To dust crops and orchards. To 
deliver mail, newspapers, and express packages. 
To patrol forests and coast lines. To go to the 
rescue. To transport passengers in roomy com- 
fort. To fly on any duty off the beaten track. 


At Bell, government, industry and agriculture 
can find a practical answer to practical aviation 
problems . . . and Bell-trained pilots to fly that 
answer for Bell Helicopter owners. Write, today, 
Helicopter Division, Bell Aircraft Corporation, 
P, O. Box 1, Buffalo 5, New York. 


150 

















this bird can fly backwards 


CO R P O,R AfT/I ON 


© 1946 B.A.C. 
e Pioneers in jet-propulsion, radio-controlled flight and 
super-sonic aircraft for the Army and Navy. Designers and 


builders of the world’s first commercially licensed helicopter. 
N.W. AYER 
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SINGING 
A SONG OF 


SILVAIRE? 


So you’ve got a new zest for zooming? 
Well, being air-minded ourselves, we 
say, more power to you! You’re headed 
for a better way of getting places and 
doing business. And we think you’re 
headed OUR way too. 

You'll probably be landing that 
Luscombe Silvaire at various big and 
small fields dotting America’s great 
Middle-West—on Phillips territory.' 
So keep an eye peeled for our “66” 
sign. 

It means, “Here’s where I get 
Phillips Aviation Products!” Yes, lu- 
bricants that help keep things gliding 

. . specially manufactured UN- 
LEADED 80 octane gasoline for bet- 


ter performance and a cleaner motor. 


(We TOLD you we were air-minded!) 

Fly right! And we'll be serving you 
...at the “66” pumps! The Aviation 
Department, Phillips Petroleum Com- 
pany, Bartlesville, Okla. 




















PHOTOS 
COURTESY UNITED AIR LINES 


STANDARD THE 


STREAMLINED 


WITH A PURPOSE 


A SIZE FOR EVERY NEED 
Heavy duty ["—34"—5p"—1/" (2)—34" es eee, tage 
Special 14." All Angle. Buy for Service—buy SIOUX. 


WRITE FOR DETAILS 


WORLD OVER 
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Inverled 


Provides uni- 
form shoulder 
for curved 
abutting sur- 
faces, for bear- 
ings with large 
corner radii. 









2-piece ring 
takes heavy 
thrusts, gives 
positive lock, 
secure against 
high RPMs. 


Beveled 
Y Bowed 


Takes up end- 
play rigidly or 
resiliently, ac- 
commodates 
accumulated 
tolerances. 





Crescent * 
Snaps on radi- 
ally where 
axial assembly 
is impossible. 
No special 
tools needed. 

















Economical 
where thrust is 
moderate — 
holds fast, yet 
shaft requires 
no machining. 


é. RR ° 
Variant of Cres- 
cent for small 
shafts; provides 
large, strong 
shoulder. Easily 
removed. 

















































@ There’s a Waldes Truarc precision-engineered _ tions, it’s a simple matter to refine your present designs to 
ring to answer every need. Truarc Retaining Rings give a = save material, machining and assembly costs. WaldesTruarc 
never-failing grip because of their mathematically precise | engineers will help you, will give your particular problem 
construction. No matter how demanding your specifica- _ individual attention without obligation. 


VISIT TRUARC BOOTH « INSTRUMENTATION-FOR-TOMORROW EXHIBIT 
HOTEL WILLIAM PENN, PITTSBURGH « SEPTEMBER 16-20 


ES a a a a a er a ae ae a a ae ae ee ee ee 








i Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. Y., Dept. 15-F 


Please send Catalog No. 4 on Truarc Retaining Rings to: 

























-. Name. 
— Title 
ae TRADE MARK U.S. PAT. RE. 18.144 AND OTHER PAT. PEND. { 
Company 
RETAINING RINGS Sain 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK i City Fane ay: : 
#U. S. PAT, 2.362.948 t 
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The “Wasp Major”... powering Amer- 
ica’s military and commercial sky giants 
... weighs less than a pound per horse- 
power. 

A notable engineering achievement... 
this low weight-to-power ratio does more 
than reveal the remarkable strength de- 
signed into a great aeronautical power 
plant...it spotlights the safe weight- 
reduction that engineers can often attain 
with Nickel alloy steels. 

Components such as crankshafts, pro- WORLD’S MOST POWERFUL AERO ENGINE 


peller shafts, master and link rods, gears Constructed with NICKEL Alloy Steels 
and highly stressed shafting, bolts and 


studs are made from one or another of 
the 4300, 8700 or 9300 series of Nickel- 


chromium-molybdenum “triple - alloy” 


3500 horsepower . . . 3470 pounds... the “Wasp Major,” 
developed and produced by Pratt & Whitney Aircraft, 
powers the 114-passenger Boeing Stratocruiser, the 108- 
passenger Douglas Globemaster, and the 105-passenger 
steels. commercial model of the Martin Mars seaplane. “Major” 

One of the Nickel alloy steels may help engines will also power the ultra highspeed 46-passenger 
you reduce bulk and deadweight without Republic Rainb¢w, the 100-passenger four-engined Lock- 
sacrificing safety. Consult us on the use heed Constitution and the 8-engined Hughes Hercules 
of Nickel alloys in your aeronautical seaplane. 
equipment. 


THE INTERNATIONAL NICKEL company, INC. %%:43*s¢ 
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This insulating block, made of canvas-base laminated, grade 
“C" Dilecto, is used in electrical switch boxes for signal equip- 
ment. To meet service requirements it must be structurally 
strong—and retain its electrical insulating properties under the 
| extremes of temperature and moisture. It also must be easy to 
machine to meet volume production schedules and be dimen- 
sionally stable to fac.l.tate installation. 
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For Real Engineering Help 
On Non-Metallics C-D PRODUCTS 


Look to Continental-Diamond First 


DILECTO—Thermosetting Laminates. 
CELORON—A Molded Phenolic. 
DILECTENE—A Pure Resin Plastic Especially Suited to 





If it’s a question of building better insulation char- U-HF Insulation. 
* 22 * . . HAVEG—Plastic Chemical Equipment, Pipe, Valves 

acteristics into your product to improve its overall and Pulnes. 
performance, bring your problem to C-D technicians. 

Here is a helpful, cooperative service that begins DIAMOND Vulcanized FIBRE. 

. : VULCOID—Resin Impregnated Vulcanized Fibre. 
with a study of the job you want your product to do. MICABOND—Built Up Mica Electrical Insulation. 
sulation material in one of the many types and grades Rednecks Mieidiad Ui Mate ond Sehen-end 


or combination that best meets your particular in- Feat SRS PanOe set Toes te, Spesiiipatens, 


sulation requirements. 


Bulletin GF gives Comprehensive Data on all C-D 
Products. Individual Catalogs are also available. 





A suggestion or two simplifying the design may be 
made also—possibly a method. of fabrication provid- 
ing a short cut to faster, more economical produc- 
tion and assembly of parts. 

Take advantage of this seasoned C-D engineering 
help which avoids costly mistakes, wasted effort and 
product failure that go hand-in-hand with ‘second 
guessing.’’ Phone, wire or write our 












SEE 
nearest office and a C-D technician will cATALSG Ae 


be on his way to you. 










BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 ¢ CHICAGO 11 ¢+ SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: LDIAMO..\D STATE FIBRE CO. OF CANADA, LTD., TORONTO 3 






, 
 .cnlinenta ee aed. 


Established 1895..Manufacturers of Laminated -Plastics since 197] = wat Lin . DI LAWARI 
ETE TE RE SY SLE T ELLIO LI TT LE LE IE TLIO EIT ET, LER DENOTE I EL EI INTEL TT EP IE RTL TPE BELG IEE AE, IE EAE IN Cte BIO OO RE A Te LOE ms OR 
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DATA 


Weight: 5 Ibs. 


Ports: Ye 
N.P. Tap 


Operating 
Pressure: 
Up to 1,500 
mB &4 


Relief Valve 
Setting: Up to 
1,750 P. S. 1. 


Hand Pump Flow: 
¥% cu. in. 
per cycle 


Cylinders + Selector Valves 
Follow-Up Valves + Check Vaives 
Relief Valves + Hand. Pumps 
Powerpaks + Oreo Struts 
Solenoid Vaives + On-Off Valves 
Unloader Valves +. Servo Cylinder 
and Transfer Valves 


ELECTROL’S 
HYDRAULIC POWERPAK 


For INDUSTRIAL and AERONAUTICAL USE 


The Electrol Hydraulic Powerpak combines in one low 
cost unit a complete hydraulic power and control 
system — compact, light, powerful, efficient. It features 

a) Highly efficient hand pump 

b) Two separate “4-Way” selector valves 

c) Relief valve 

d) Reservoir 


May be used with power-driven pump, using hand- 
pump as an auxilliary. 


Standard, readily available, interchangeable parts 
reduce maintenance costs to a minimum. 


Full details on request 


ELECTROL 


INCORPORATED 


FOR BETTER HYDRAULIC DEVICES 
KINGSTON, NEW YORK 
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POWER OPERATED VALVES 


HE power and reliability of Geneva-loc actuators in combination with 

Bendix-Pacific time tested hydraulic valves offer outstanding perform- 
ance and operational advantages. Availability of ample power permits fast 
action without depending on delicately balanced poppets to eliminate the 
valve load. 


























These Cams Give Positive 
Mechanical Positioning 


Twe models of Geneva- 
loc actuators are used on 
the standard Bendix-Pa- 
cific valves. One utilizes a 
90° two-position cam; the 
other is equipped with a 
45° three-position cam 
providing neutral posi- 
tioning of the valve. 


This combination positively locks in the selected position without contin- 
uous application of power. A mechanically indexed cam gives the Geneva- 
loc actuator its unfailing positive positioning action. There are no clutches, 
brakes, or limit switch adjustments. THE CAM DOES THE POSITION- 
ING -THE MOTOR DOES THE WORK. Manual override adaptors are 
available if required. An indexed shaft on the actuator mates with the valve 
shaft, permitting quick interchangeability for maintenance and service. 


Bendix-Pacific Geneva-loc operated valves are extensively used on the latest 
aircraft. Every Lockheed P-80 relies on these units for control of the dive 
recovery flaps. Another new military ship now undergoing tests uses fifteen 
Geneva-loc operated valves. Many commercial airliners use Geneva-loc 
operated fuel valves, hydraulic valves, air valves and ventilation controls. 
Standard combinations available include four-way and shut off valves for 
3000 psi and 1500 psi hydraulic systems. 





Detailed information and specifications will be gladly furnished on request. 
When writing please indicate type of application in which you are interested. 


[weet ees ne ae 


Cylind Hand P Voter Pec rte 4-way Geneva-loc Geneva-loc Position 
ylinders and Pump alves egulators P.. CF 3) Ce A Valves Operated Valves Actuator Light Flasher 
acific WWisron 


HYDRAULIC & ELECTRICAL 


















EQUIPMENT FOR AIRCRAFT. 


© 1946, Bendix Aviation Corp. 
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Helens life 


OF GENERATING SERVICE 
-with fir less maintenance! 





@ The Alternator, key unit of this amazing, 
Ed HIGH-OUTPUT Leece-Neville system offers more trouble-free 
ALTERNATOR service because of its simplicity of design. Just consider these 


WEIGHT 31 Pounds bi 
ig advantages... 
RATING .... 6 Volts—60 Amperes 8 8 





One slip ring and one brush replace two or more brushes 
and commutator for freedom from commutation and brush 
wear problems. 


No rotating armature windings to cause trouble. 
Light-weight, balanced rotor reduces inertia and belt wear. 


Sealed bearings which, under normal conditions, last for 
life of unit without lubrication. 


3-ELEMENT VOLTAGE REGULATOR 


WEIGHT 21% Pounds 
RATING 6 Volts—60 Amperes 


Here are alternator, rectifier and voltage regulator—all engineered 
for a l-o-n-g-e-r life of dependable performance—in a system that 
will give you far higher output at slow and fast speeds than the 
conventional D-C generating system. You have 6 to 7.5 volts, 60 
amperes, available from 1,150 to 12,000 RPM. Or with different 
controls, 12 to 15 volts, 100 amperes, from 1,600 to 12,000 RPM! 
You save time and money on battery maintenance—add electrical 
accessories without fear of overloading. Write today for bulletin 
giving complete details. The Leece-Neville Co., Cleveland 14, Ohio. 
RECTIFIER 


WEIGHT 614 Pounds 
RATING . . 6 Volts—60 Amperes 


volt service. RATING: 100 Amperes, 1500 


Similar 3-unit system available for 12 
* * 
Watts. SYSTEM WEIGHT: 45 Pounds. 


Pioneer and STILL Quality Leader 


GENERATORS e VOLTAGE REGULATORS e SWITCH RELAYS e PUMP MOTORS 
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V-RING PACKINGS, LINEAR TYPE 1815; in standard sizes from ¥%” to 
15” 1.D. and in special sizes as required. Recommended where an espe- 
cially dry fluid seal is required. 


7 RING PACKINGS*, LINEAR TYPE 1820 & 1866; in standard sizes from 

” to 15Y%” 1.D. and in special sizes as required. Recommended for 

aeieiat - 0-1500 P.S.I. May be used with Linear Type 2575 or 2675 leather 

back-up rings to increase the pressure range or increase O-Ring life at normal 

pressures. Used where installation space is limited or low cost simplified assembiy 
is a primary consideration. 


U-CUP PACKINGS, LINEAR TYPE 1825; in standard sizes from 4” to 3” 
1.D., and in special sizes as required. Recommended particularly on instal- 
lations where extremely low frictional drag is necessary. 


LINEAR “‘PAR’’ PACKING; designed for ‘“‘heavy-duty"’ service where con- 

ditions of temperature, pressure and clearances exceed those recommended 
for type 1815 V-Ring packings. ‘‘Par'’ packing is available in a large variety of 
cross-sections to any diameter. 


LINEAR PISTON CUPS; recommended for installation on pneumatic and 
hydraulic pistons where available space is limited and long service life 
is important. In all sizes up to 48” O.D. 


LINEAR U-PACKING; Generally used for installation on equipment where 
space is limited yet where the strength and durability of a fabric reinforced 
packing is required. May be installed over a ram (motion against inner lip) or 
ona piston (motion against outer lip). Manufactured in diameters up to 48” O.D. 


* Covered by Christensen United States Patent No. 2,180,795; all O-Rings sold by Linear are 
manufactured under royalty agreement with patentee. 







SYNTHETIC RUBBER 


AND- 


~ REINFORCED RUBBER 


“SEALS 


for a wide range “k 


TEMPERATURES 
PRESSURES 
AND FLUIDS 





HOMOGENEOUS TYPE 
( Types 123 above ) 


Linear moulded synthetic rubber seals are 
normally furnished in general purpose rub- 
ber compounds of exceptionally high qual- 
ity, which are adapted to a wide range of 
temperatures, pressures and hydraulic fluids. 
They may also be supplied in a number of 
special compounds, to meet unusual service 
requirements. Linear'’s lists of standard sizes 
are issued for your convenience, but these 
packings can be fabricated to any special 
dimensions required up to 48” O.D. 


FABRIC REINFORCED TYPE 
( Types 756 above ) 


Linear fabric reinforced packings are made 
in five standard styles, each designed for 
certain operating conditions. They are de- 
signed and proven to give maximum service 
life and will withstand the most rigorous 
usage for unusually long periods. These 
packings can be provided in sizes to meet 
the individual needs of the user. 

Your inquiries should include a statement 
of maximum pressure, temperature range 
and the fluid to be handled. 








With over 40 years’ experience in the design and application of mechanical packings for every purpose, 
we offer our engineering consultation in connection with your hydraulic design probl No 9 











Ura FI NEAR 


OVER FORTY YEARS 
PACKING EXPERIENCE 





EXECUTIVE OFFICES AND FACTORY 
STATE ROAD & LEVICK STREET — PHILADELPHIA 35, PENNA. 
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PRODUCTS CORPORATION 


4614 LAWTON AVENUE * DETROIT 8, MICHIGAN 


a ‘ 
®roast® 


Four modern, efficient plants 


devoted to the manufacture 





SPECIAL COLD FORGED PARTS 
\ 
STANDARD CAP SCREWS 
HARDENED AND PRECISION GROUND PARTS 


SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST 





JIGS « FIXTURES « SPECIAL PRODUCTION TOOLS 


STEAM HEATED PLASTIC MOLDS 


R-B INTERCHANGEABLE PUNCHES AND DIES 


DIE MAKERS’ SUPPLIES 








DEPARTMENT 9-A 


~~ beet wee oO 
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THE Right Diver 


FOR EVERY JOB... 


@ What a difference a good screw driver makes! 
But what makes a good screw driver . . . a Snap-on OCTO- 
GRIP screw driver? Nickel-molybdenum alloy steel blades, 
electrically heat treated to give the correct combination of 
toughness and hardness . . . tested hard-tempered tips, pre- 
cision ground and shaped to prevent “chewing” and break- 
age... easily grasped, OCTO-GRIP plastic handles, non-roll- 
ing and shock-proof . . . balanced design that insures deft- 
ness, sureness and speed under all working conditions. 
These are the “musts” in a really good screw driver . . . 
and they are in every Snap-on OCTO-GRIP driver you buy. 
Snap-on also makes other fine screw drivers . . . more 
than 75 different models, including Phillips screw drivers 
in both one piece and detachable head models, Reed & 
Prince drivers, offset and hammer head and spark testing 
drivers...in fact, every type of screw driver required for the 
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1 aasl 


_ iia 
wa manufacturing and 
 '_ maintenance needs 
of modern aviation. 
Snap-on screw drivers, like 
Snap-on’s 4,000 other tools, 
are available through a nationwide direct-to-user tool serv- 
ice. Ask the “Snap-on man”, or write for information. 


SNAP-ON TOOLS CORPORATION 


8020-1 28th AVENUE x 











and 





Superior tubing must have what it takes, 
judging from the demands of the manufacturers 
of quality peacetime products. Many of these 
same manufacturers were engaged in production 
for the armed forces, where quality took on a 
new meaning—lives, many lives depended on it. 

Quality can’t be “just skin deep” —it must 
pervade the innermost parts of a product. Tub- 
ing usually loses its identity in end use—it very 
often is just a “line on a blueprint”—but a line 
or part that must perform as well as the costliest 
component in the assembly. 

Choosing the proper analysis depends 


upon combinations of such properties as corro- 


*Registered U.S. Trademark 


from 2/80. J oaicteeis 
in many metals 


( sad 
SEAMLESS Stainless Steels « Alloy Steels 
7 Carbon Steelse Nickel & Inconel 


WELDRAWN' Monel ¢ Beryllium Copper 


sion resistance, formability, machinability, high 
strength at high temperature and surface finish. 
Superior maintains tireless control of these fac- 
tors as well as physical dimensions and toler- 
ances, all of which contribute to tubing quality. 
Our ability to predict accurately the results to 
be experienced with any given analysis, is your 
assurance of enduring, faultless performance in 
production and end use. 

Superior engineers and metallurgists are 
ready to help you choose the exact analysis for 
your product. Design with Superior tubing and 


be sure! 


SUPERIOR TUBE COMPANY 


Norristown, Pennsylvania 
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A Six-Link Chain Connecting 
You and Your Supplier With 


UNITED STATES 
ELECTRICAL TOOLS 














daha supplier is a concern of consequence .. . an organiza- 


tion trained to help you select the proper tools for your work. 
You can depend on your supplier for intelligent advice, not only 
on electrical tools but thousands of other items. 


BUY FROM YOUR LOCAL JOBBER AND ENJOY 
HIS CONVENIENT, ECONOMICAL SERVICE. 


PROFIT BY THE UNITED STATES 
6-POINT CERTIFIED PLAN OF DISTRIBUTION 


United States Electrical Tools and Accessories 


IN STOCK 


by leading automotive, mill supply, hardware, electrical, plumb- 


ing, machinery and farm implement jobbers. 


SPECIAL !/4" 
LIGHT WEIGHT 
AVIATION DRILL 


Extremely light in weight with 

plenty of power. Designed to 

withstand rough handling on the 

production line or for mainten- 

ance. Perfect balance eliminates Model 14 ARD 
wrist fatigue. Equipped with 1/4" Length 7! in. 
capacity 3-jaw geared chuck with Weight 43, Ib 
key, rubber covered cable and at- a. imams 
tachment plug. 100% anti-friction 

bearings. 


Write for catalog and details. 


7he UNITED STATES ELECTRICAL TOOL G. 


CINCINNATI, OHIO 
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What a mofor! It weighs 37 ounces, is 2;5;’’in diameter 
at the shaft end and develops 1/12 horsepower at 7500 
rpm. Over-all efficiency is 65%. It operates on 27 volts, 
direct current, and is designed for continuous duty. 
Here are more features: 

The shaft is mounted on sealed-for-life ball bearings. 
Result: no bearing adjustments needed, no lubrication 
attention required. Brushes are treated for high alti- 
tudes. The motor is series-wound and can be furnished 
with shunt fields or for reversible operation. It is 
explosion-resistant, of course. 








‘pbeo SPIES 





As shown in the table above, Pesco electric motors 
are designed for six co-ordinated frame sizes. With this 
unified series of frames, motors can be built to cover a 
wide range of speeds and horsepower. What’s more, 
this arrangement combines the advantages of custom 
design with the standardization of parts. 

For full information write for Bulletin No. 116. 
Direct your inquiry to Department 9-A. Remem- 
ber, too, that Pesco engineers are always ready to 
assist you in adapting Pesco motors to your specific 
requirements. 





* 





DIVISION BORG-WARNER 


bor PRODUCTS 0. 


11610 Euclid Avenue 
Cleveland 6, Ohio 
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VARIABLE SPEED CABIN 


R 
PRESSURE REGULATO SUPERCHARGER 


.»-Provides Full, Automatic Control of 
Cabin Pressure, Temperature and Humidity 


Several major units —each an outstanding engineering achievement — are 
combined into a single system which meets all air conditioning needs of modern 
high-speed, high-altitude passenger transports. 

By integrating units of suitable capacities into complete, specialized systems, 
AiResearch solves a major problem for designers of new aircraft. Not only are 
all parts, controls and accessories obtainable from a single source, but AiResearch 
air conditioning experts are available to analyze special problems and adapt 
the equipment to meet particular needs. 

All AiResearch “Cabin Comfort” systems, whether for jet fighters or multi-engine 
transports, are distinguished by high performance in relation to size and weight, 
proven efficiency and important safety factors. Careful consideration has been given 
to ease of installation and economy of maintenance under operating conditions. 

AiResearch leadership in the field of aircraft air conditioning and 
cabin pressurization is based on seven years of pioneering research 
and production. Call upon this unique background of skill and 
experience to help solve your AIRCRAFT air conditioning problems. 

AiResearch Manufacturing Company, Los Angeles 45, California. 


REFRIGERATION 
UNIT, COMPOSED OF HEAT 
EXCHANGER AND EXPAN- 
SION TURBINE 


TEMPERATURES IN THE 
SYSTEM UNDER EXTREME 
CONDITION OF 110° F. 


1, Ambient air enters at 110° F. 

2. Leaves supercharger at 270°F. 

3. Cooled in refrigeration unit to 
40°F. 

4. Moisture removed in water 
separator. 


5. Air enters cabin, maintaining 
cabin temperature at 75°F. 





(System pictured above has been 
simplified for clearness.) 








AiResearch “Cabin Comfort” equipment 
will condition the newest Lockheed Con- 
stellation which will fly this fall and is 
being furnished for the newest planes of 
Consolidated Vultee, Douglas, Boeing, 
North American, Republic and Northrop. 


iResearch 


DIVISION OF 


Sales Representatives: NEW YORK, Aero Engineering, Inc., Room 1014, 160 Broadway THE GARRETT CORPORATION 


CLEVELAND, Aero Engineering, Inc., 1051 Power Avenue. SEATTLE, C & H Supply 
Company, 2723 First Avenue South. WICHITA, N. S. Chapin, 815 East Gilbert. 
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UNEXCELLED 





You need a dependable, well engineered transmitter 
for point-to-point, ship-to-shore, or ground-to-plane 
commercial radio communication. The Collins 231D 
or the Collins 16F is the answer. These transmitters 
have proved themselves thoroughly reliable and effi- 
cient in all climates, and under difficult operating 
conditions. 

Any one of eleven frequencies between 2.0 mc and 
18.1 mc is available at the flip of a dial, with all cir- 
cuits tuned and ready to operate. The widely acclaimed 
Collins Autotune system is utilized to shift the fre- 
quency quickly and accurately. 


The 16F Autotune Transmitter 
300 w Phone, 500 w CW 


Compressor circuits are incorporated to raise the 
average modulation level during voice or MCW trans- 
mission. CW transmission is also available, with key- 
ing speeds of 60 wpm on MCW and 200 wpm on CW. 
Both transmitters can be adapted for frequency shift 
keying. 

For dependable, trouble-free radio communication 
use either the 231D or the 16F. They are built for that 
purpose. Write today for free illustrated bulletins 
giving detailed information. 


IN RADIO COMMUNICATIONS, IT’S... 


COLLINS RADIO COMPANY, Cedar Rapids, lowa 


11 West 42nd Street, New York 18, N. Y. 
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458 South Spring Street, Los Angeles 13, California 








WHY SODIUM COOLED VALVE 


The trend of modern engines is to operate at higher speed and more econop; 
fuel-air ratio. In considering factors which influence exhaust valve life, temper, 
is the dominant one. High temperatures sharply reduce the resistance to corto 
























THE 
EATON E-100 
SODIUM COOLED 
VALVE 


EATON 


distortion, and fatigue life of the finest alloy steel. The effectiveness of so4; 
cooling in reducing valve temperatures is shown by the curves below, which 
typical of recorded test data. 

The curve “Effect of Fuel-Air Ratio” 
to obtain maximum economy, valve temperatures rise. The curve showing “ff 
of Engine Speed” indicates that temperature rises quite rapidly as speed inc 


Eaton engineers will welcome an opportunity to discuss the application of 
sodium cooled valves to engines proposed or now in design. 


shows that as the mixture is leaned 





. EFFECT. 


OF. 











Es AIR 


: 


MAXIMUM. 


eee: § 























VALVE TEMPERATURE 


[ 
_ 
05 








RATIO 


: pone a 






























































<— LEAN 


FUEL-AIR RATIO 


RICH = 











EFFECT OF 











) ENGINE 


‘SPEED 








‘UNCOOLED _ 








oe 








VALVE 























VALVE TEMPERATURE 
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MANUFACTURING COMPANY 
WILCOX-RICH DIVISION 


Detroit 13, Michigan 


Pr ss @ The habit of accuracy is so strong in engineers that drawings which are merely 

ec Y, clear and fegible are not enough. Creative men want their drawings to look 
f professional, not only in essentials, but in details. K & E has equipment that can 

help you in both endeavors...drawing instruments and materials so well conceived 


ee a and precisely made that many engineers and draftsmen regard them as valued 


radio networks partners throughout their professional careers. 


For 78 years 'K & E products have been helping in this way to bridge the gap 

between thinking and doing, helping to make possible the tools, machines, 

Toe appli | nces, construction projects, that mark our civilization. So widely is this true, 

“it is self-evident that every engineering project of any magnitude has been 

ae ae ee completed with the help of K & E. Could you wish any surer guidance than this in 
office buildings the selection of your own “partners in creating’? 

For faster, better lettering you will find a 

=: S = LEROY{ Lettering Set a tremendous help. 

pa rtners: in creati ng With it you can produce a wide range of 

lettering styles and symbols with complete 

uniformity. Precision lettering need no longer be tedious. For full information 


K + write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 


Reg. U. S. Pat. Off. 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 
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* At journey’s end, passengers will step out, re- 
laxed and refreshed . . . enthusiastic about your service 
... if planes are equipped with Nukraft Cushioned 
Seating. 

The patented process, that scientifically combines 
the natural resilience of rubber latex with the wear- 
resisting toughness of hair to form millions of tiny 


Write today for specific information about Nukraft. 


twin air cells, gives Nukraft many outstanding 
advantages over ordinary methods of cushioning. 

We can show you three ways to greater seating 
comfort: 1. Nukraft—the war-improved hair latex 
figure-eight cushioning. 2. Nukraft—with foam rub- 
ber topper pads. 3. Foam rubber. 


Cushioned with Muka t 


PATENT NO. 1.988,843 


DEVELOPED AND PATENTED BY B. F. GOODRICH CO, 





MANUFACTURING CO., INC. 


700 SOUTH NOBLE STREET - SHELBYVILLE, INDIANA 
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“PITTSBURGH” DEVELOPMENTS IN AIRPLANE GLASS 


Electrically Heated Windshields 


HIS is typical of the way “Pittsburgh” 
Bi pete leadership in helping to meet 
the unprecedented needs of planes-at-war for 
safety glass, plastics and glass and plastic com- 
binations. 

Our years of glass-making experience, our 
specialized production and research facilities, 
plus the mass of up-to-date technical data 
accumulated by our engineers—all are at your 


This enlarged section of the windshield shows the location of service if you face new problems involving glass 
resistance wires in Flexseal, between laminations of Duplate 


in the design and production of peacetime planes. 
Safety Plate Glass, the bus bar and the current connection. 


Pittsburgh Plate Glass Company, 2402-6 Grant 
Building, Pittsburgh 19, Pa. 


"PITTSBURGH sland fot Lualiy Class and (Pain 
G 
PITTS BURGH -. hE ey aa COWm PA wt 


SPECIALISTS IN AIRPLANE GLASS - MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS 
AND OF MULTIPLATE BULLET-RESISTING GLASS 
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PLANE DEALERS SAY: “Ti M 4 a eq d ers 
Are Top Prospects 
for Personal Planes” 


Says O. P. HARWOOD, Presiden 
Gillies Aviation Corporatioffepicksville, L. I., N. ¥. 


"The best potential custo s of the personal plane 
manufacturers are those p e who are air-minded 

and who have sufficient incype to enjoy the many advantages 
and comforts offered a pland ner. It would seem 

that TIME reaches just such wpple here on Long Island." 














.. And TIME eae: just ohh — the country “income? Manufacturers agree owning a plane 
over, Mr. Harwood. i requires.an income of $4,000 a year. The average 

Air-minded? More than 36,000 of Time’s million“ ‘TrmE falnily i income is $6650—more than double 
and a half families own or have owned a personal the average U. S. family’s. And TIME is the first- 
plane; 40,000 hold a pilot’s license; more: “than! _choice magazine of men earning salaries of $15,000 
300,000 had members in the U.S. Air Forces during ‘or more—men who have a good deal to say about 
the war; TIME-reading air-travelers i flown __ purchases by their businesses, too. 
more than 3,000,000,000 miles. a 


Take-off Wr your prrivale plane markiy 


ADVERTISING OFFICES @ NEWYORK @ CHICAGO @ BOSTON @ PHILADELPHIA «+ CLEVELAND ©@ DETROIT © ST; LOUIS © SAN FRANCISCO @ ‘TORONTO @ MONTREAL 
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Heres why PCA specifies 
Champion Spark Plugs 





te 
to ee son tt — 


cit 
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PCA was the first domestic air line to 
have a fleet of these giant 59-passenger 
Capitaliners in service, offering more seats, 
more speed, more comfort each day. 


THEYRE DEPENDABLE } / 





Expert judgment and experience are exercised 
by air lines in selecting such critical items as 
spark plugs, because nothing less than absolute 
dependability will satisfy them. Now PCA—The 
Capital Airline—joins the majority of others in 
the air transport field who standardize on 
dependable Champions. The Champion Spark 
Plugs for your plane are products of the same 
outstanding research, engineering and manu- 
facturing facilities, and include the same pat- 
ented and exclusive features. 


Champion Spark Plug Company, Toledo 1, Ohio 


C26— 
Actual size 2%’ 
Unshielded type 








ae 
ee 


RC 35S actual size 
Shielded type 





INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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CAN SERVE YOU ABROAD 













INTAVA 





To whatever foreign land you may fly passengers or cargo, as an International Air 
Transport Operator, you will find fields offering fast, efficient service with Intava 
Aviation Petroleum Products. 

Intava has been operating on an international scale for many years, supplying 
large airlines, as well as all aircraft, with high-grade aviation fuels, lubricants, and special 
products. This long experience, outside the United States, its possessions and territories, 
has naturally resulted in an intimate knowledge of the widely divergent local 
restrictions and business methods encountered overseas. 

Intava’s broad experience in the international air transport field is cutting 
expenses and saving time for many airlines today. Whether your business is large 
or small, whether you carry passengers or freight... and whatever your 


schedules ... Intava is ready to serve you. 


“WHAT IS INTAVA?”... The fascinating story of aviation’s international 
petroleum service organization is featured in the new, profusely 
illustrated Special Edition of The Intava World. A copy 

will be sent in response to a request on your business or 

personal letterhead, directed to—Department (A-9), Intava Inc., EXPERIENCE 

25 Broad Street, New York 4, N.Y. RELIABILITY - SERVICE 


INTAVA 


Aviation Fuels, Engine Oils, and 
Greases . . . Aviation Special Prod- 
ucts... Overseas Airways Servicing. 


























SPECIAL... FOR CAMERA FANS! 


Intava offers $1500.00 in prizes for outstanding aviation pic- 

tures in monochrome or color. Amateur and professional 

photographers equally eligible. For full information and entry 
blanks, write today to — 

Intava Inc., 25 Broad Street, New York 4, N. Y. : 

or International Aviation Associates, INTAVA — IN ALL LANGUAGES — STANDS FOR 

Artillery House, Artillery Row, London, SW 1, England INTERNATIONAL AVIATION PETROLEUM SERVICE: 

or your nearest Intava Marketer 
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: Me Warren McArthur Corporation is the recognized 
leader in the design and manufacture of highly spe- 
cialized seating equipment for every purpose in all. 
types of airplanes . . Fifteen years of precision design 
from aluminum and magnesium, constant research 
and test, produced the lightest, strongest seating yet 
conceived .. Innumerable problems confront engi- 
neers of future planes . . design for payload, passen- 
ger comfort, for ease of movement, convenience and 
environment . . Experience acquired in the develop- 
ment of more than 300 designs, for 37 leading com- 
panies, entitles Warren McArthur to that leadership 


now happily accorded. 
| * 




















the light that 
must not fail 





and vital 
equipment 
parts... 








BOTH RELY ON FELT ror 
UNFAILING OIL FLOW 


American felt plays an important role in railroading. 

The kerosene lamp for switch and signal lights must not 
fail—so felt wicks are used to feed oil constantly to the precious 
flame. Similarly, the journal bearing . . . which helps railroad 
cars ride more smoothly . . . receives constant lubrication from 
a felt wick. 

Felt is the solution to these and many more difficult lubrica- 
tion jobs . . . because omly felt will hold oil ready to bleed at 
the friction point. Whether the flow is up or down, for long or 
short distances, felt stores the lubricant, always ready when and 
where needed. 

You will find felt wicks the preferred agent for lubricating 
large and small motor armature shafts, spindles and other 
remote machine parts. Felt pads absorb, store and distribute 
oil, water, ink and other process fluids in automatic printing 
equipment, cash registers and postage meters. For complete 
details please write on your letterhead, requesting Data Sheet 
+6 “Wicks and Lubrication.” 


American Felt 
Con: 


TRADE MARK 


General Offices: 


PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich. 
SALES OFFICES: New York, Boston, Philadelphia, Atlanta, Rochester, 
Chicago, Detroit, Cleveland, St. Louis, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. 


Glenville, Connecticut 
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Photo 
Courtesy Bell 
Aircraft Corp. 


KESTER FLUXES are 


Time-Tested 
in laboratory and industry 


®@ In any soldering operation requiring a separate flux... 
just as in the field of flux-cored solders... you can profit 
by Kester’s long experience and leadership. 

@ For 47 years Kester engineers have made soldering their 
particular study ...in the laboratory and in the plants of 
industrial users. They have accumulated a vast solder expe- 
rience, which is the basis for the scores of Kester Flux 
formulas which are at the service of industry today. 

@ Whatever your soldering operation, you can get the right 
flux from Kester, without guesswork or risk of solder fail- 
ure. This high degree of solder-certainty means improved 
performance for your product. 

@ Kester engineers are at your service, to assist you in find- 
ing exactly the right flux for your work. Command them 
freely, without obligation! 


KESTER SOLDER COMPANY 
4206 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


UR | 


STAN DARD R tTteees tT RY 
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Mobilgas 


AIRCRAFT 


GIVES FLYING HORSEPOWER 


OW greater than ever before, 
war-proved super power plus 
—it’s Flying Horsepower! 

And today both private and 
commercial plane operators can 
get this sensational performance 
from new Mobilgas Aircraft! 


Since the end of war, new im- 


' provements have been added to 


this great aviation gasoline to 


boost already high performance 
standards still higher! 


Get new Mobilgas Aircraft for 
Flying Horsepower! It’s the re- 
sult of the world’s greatest cata- 
lytic cracking program! 


SOCONY-VACUUM OIL CO., INC. 
and Affiliates: Magnolia Petroleum Co., 
General Petroleum Corporation. 
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e A modern paint conditioning department for custom- 
ers’ ships will bring you a lot of profitable extra business. 
You'll benefit in many ways by offering a complete serv- 


ice from minor touch-up to complete aircraft refinishing. 


DeVilbiss Spray Equipment makes quality painting easier — saves 


time and labor on all jobs from cementing wing fabrics to painting 


plane parts. It builds dope coats faster with fewer applications — 








helps you capitalize on many profitable extra services such as acid- 





proofing battery boxes and sound-deadening planes. 


Equip your hangar with the latest DeVilbiss Spray Equipment for better 
service to customers. Your DeVilbiss aircraft equipment distributor 


will help you paint your way to greater profits. 


THE DeVILBISS COMPANY, Toledo 1, Ohio 


Canadian Plant: WINDSOR, ONTARIO ( 


D E Vi L BS 7 S S means Quality in all ce | 
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New Jacozs liquid cooled opposed 
engines of 100 and 165 hp... make the 
long sought personal pusher-type plane 
aerodynamically cleaner, more econom- 
ical to build, quieter to fly in, and more 
practical to operate. 

These 4. and 6 cylinder liquid cooled 
engines make it possible to design new 
pusher types without regard for fan 
weight or horsepower reduction hitherto 
the penalty of cooling fan operation. 

There is no extra bulk for housing 
and ducting; and the radiator can be 
remotely located for the highest aero- 
dynamic efficiency. Since the radiator 
is of the high velocity, negative-drag 
tunnel type, the expansion of cooling 
air actually adds a thrust effect! 

In addition to these liquid cooled 
models, Jacobs also offers two new 


CW oppounts 


for submerged installations! 







air cooled opposed engines rated at 100 
and 165 hp. All four models feature fuel 
injection—cancel out carburetor icing 
hazards, insure better performance and. 
longer engine life! 


Encis like these have never been 
available before... but Jacobs, largest 
wartime producer of radial aircraft power 
plants in the 200 to 450 hp range, not 
only builds them now...but backs 
their performance with proven stamina, 
dependability, and the easy, low cost 
maintenance that made Jacobs a pilot’s 
choice when pilots owned their “air- 
lines” ...when bush country flying began! 


See these new era engines at the 


National Aircraft Show 
Cleveland, Ohio... November 15-24 
Jacobs Aircraft Engine Company 


JACOBS. . reriioun. 
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Reverse cooling on the air cooled 
opposed engines operates through 
single duct below propeller shaft; 
forces air up, over and down sides of 
cylinders—uses exhaust heat to warm 
manifold, improves combustion. 





Head-on view shows compactness 
that permits more efficient airfoil 
housing... Location of magnetos in 
front and all other accessories on 
the rear case simplifies installation, 
speeds up inspection and servicing, 
helps keep‘‘on the ground”’costs low! 


Pa. 
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Hiring WING 









Of remarkable simplicity af- 

fording almost “drag-less” aerody- 
namics, Northrop’s XB-35 makes a great advance 
in air transportation’s speed, range and load-carrying 
capacity. Keeping pace with aviation’s rapid progress 
is U. S. HAMMERED’s Super: Positive 

















The U. S. Super-Positive, aviation’s Piston Ring of 
unusual excellence, has, over the years, earned 





the high regard of engine designers and manufac- 





turers. They have realized the results of U. S. 
HAMMERED’s unremitting production exactions, 
from casting through the minutest inspection of the 








finished ring. Those results are 






Positive Performance .. . Durability .. . Economy 























@ Pacing the development of aviation and auto- 
motive parts and equipment is the HI-EFF Model 
D-1-10 hydraulic dynamometer. It is ideal for 
studies of power and efficiency of high speed 
electric motors, super-chargers and their drives, 
etc. It is designed for steady operation at speeds 
up to 25,000 R.P.M. and power range of 1/10 to 
35 H.P. . . with a maximum allowable speed of 
40,000 R.P.M. A model of compactness, it is only 
11 inches high, 22 inches long, 6 inches wide. Its 
rugged simplicity assures amazingly low mainte- 
nance and freedom from shutdowns. 


This Model D-1-10 for accurate high speed test- 
ing is one of 72 different HI-EFF dynamometers 
available from standard patterns. Capacities 
range up to 6,500 H.P. and speeds from zero to 
25,000 R.P.M. All operate with accuracy around 
99.7 per cent. For complete details write Taylor 
Manufacturing Co., 3074 W. Meinecke Ave., Mil- 
waukee 10, Wisconsin. 





Always Specify 
22 TLR MINA 
a Piston Rings 


U.S, HAMMERED PISTON RING CD,, ING. srchcsctoncine meckines-serative Dunes mectine 


STIRLING, NEW JERSEY, U. S. A. 
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WHEN POST AND GATTY FLEW AROUND THE WORLD 


Oo 





WOLF'S HEAD WAS FIFTY-TWO YEARS OLD 


In 1931 Wiley Post and Harold Gatty 
rocked the world ... by flying around it ina 
little more than eight days. In 1931 Wolf’s 
Head celebrated its fifty-second birthday 
as a refiner of quality oils. 

Constant research and accumulated ex- 
perience in producing “the finest of the fine”’ 
lubricating oils has enabled Wolf’s Head 
to keep abreast of the development in air- 
craft engines to such an extent that today’s 





LFS READ 


Wolf’s Head Aviation Oil has long been the 
choice of leading aircraft engine manufac- 
turers for critical block tests and trial runs. 

For tomorrow, Wolf’s Head promises that 
whatever development takes place in future 
planes — whatever their design — Wolf’s 
Head Aviation Oil will keep pace with the 
pace-setters of aviation. WOLF’S HEAD 
OIL REFINING Co., INC., OIL CITY, PA., 
NEw YORK 10, N. Y. 





100% PENNSYLVANIA 


AVIATION OIL 



































Here is another way — 


to make your product stand out! 


Yes, many diversified products stand out 
among their types—in terms of compact 
design, operating efficiency, maintenance 
economy and service life—through the 
use of Torrington Needle Bearings. 

For these compact units allow sturdier 
construction with simpler housings... 
assure maximum efficiency of operation 
with minimum attention...pack a higher 
capacity into a smaller relative O.D.... 
provide valuable anti-friction operation 
at Jow initial cost. 


If your problem is one of making your 





product stand out with little change in de- 
sign and minimum re-tooling, or securing 
the advantages of anti-friction operation 
with lower costs all along the line, write 
for our latest Needle Bearing Catalog 
No. 32. Our engineering department will 
welcome the privilege of working with 
you in the layout or application of any 
problem regarding the use of Needle 
Bearings in your product. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON NEEDLE BEARINGS 
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| of Aircraft Disposat) 
has "C3” Lin} ers. fog e Disposal! 


The famous Link Trainer (Type C3) that helped train 
the airmen of our Armed Forces is now available 
in almost every state in the union. Naturally they 
are used but are attractively priced accordingly — 


far below their actual cost to the government! 


These trainers are Government-owned War Sur- 
plus and are for sale now. If you are interested 
in obtaining one or more please write or wire at 


once fO ee. 


WAR ASSETS ADMINISTRATION 


AIRCRAFT COMPONENTS SALES DIVISION 


425 SECOND STREET, N. W., WASHINGTON 25, D. C. 
643 
Veterans of World War Il: You may exercise your priority on the purchase of this property. 
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" flying, it will be to. 


The War Assets Administration, as a disposal keeping your pr ) 
agency for government-owned surplus, has a your advantage to keep W.A.A. in mind. Be- 
large inventory of both planes and component cause our inventory 
parts. This stock-pile is being added to fre- those items declared 
quently by the Armed Forces as more and more _ have what you. 
aircraft and equipment is being declared surplus. in yi 

If you are interested in buying a plane or in 


ver, you are urged — 
ou may be sure of 





We have available, from time to time, flyable plan ications. For instance 


* 
sale of government- 
These aircraft lus. proneny . 


private-plane o 
have. long hot 





mend that you in- 
e your priority status, 
O_nntipninnpmant iio: a, a ea ie 
inquiry. You will be advised 


of the buyer. 





TRANSPORT PLANES 


Individuals and companies en- 
gaged in air freight or passenger 
transportation have purchased a 
number of surplus planes which 
they have found suitable to their 
purposes. 


ADVANCE TRAINER PLANES 


These are generally twin-engine 
aircraft which can be converted to 
5-place planes. They have great 
possibilities for executive or feed- 
er-line transportation. 


immediately when and 
where aircraft components 
are available to you. 




















-supported and non- 
vont pr titutions may 
acquire surplus a 
nautical property r 
nominal prices for = , 
in instruction an ba 
search from the Direc a 
Educational eae 
Division, Room 
Annex 2, aggre ’ 
Street, N. W., Washing 


ton 25, D. ©. 





For more complete details regarding these planes, please write 
to any War Assets Administration Regional office. 
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possible in the sale of air- 









PROPELLERS 







EQUIPMENT 


Do you need a starter—gen- 
erator — wheels — or other 
accessories? W.A.A, has a 
large inventory of such items 
immediately available and 
at substantially reduced 
prices. 


[ 
Airplane propellers in | 
certain sizes and specifi- 
cations can be purchased i 
now. They are adapt- [ 
able to aircraft ranging 
from light planes to 
transports. | 





1 
Any W.A.A. dealer will be happy to serve you in any item 
except tires. If, however, it is more convenient, please 
contact your nearest War Assets Administration Office: 


if you are located west of the Rockies: if you are located east of the Rockies: 
155 W. Washington Bivd. 6200 Riverside Drive 
Los Angeles 15, Cal. Municipal Airport 
Cleveland 32, Ohio OR 


WAR ASSETS ADMINISTRATION 


OFFICE OF AIRCRAFT DISPOSAL 
425 SECOND STREET, N. W., WASHINGTON 25, D. C. (629-1) 






AVIATION, September, 1946 = 











FOR BLIND LANDING. 
TN 


EQUIPMENT 


WESTON ... pioneer in indicators for blind 
landing equipment...is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with... 
Weston Electrical Instrument Corporation, 
616 Frelinghuysen Avenue, Newark 5, N. J. 
Other WESTON Instruments for Aircraft include: 
Engine Instruments . ... Fligbt Instruments . . . 
Power Supply Instruments . . . Service aircoiars 


ns vo ba ain asin Sa matn OF Sm Ses we Re TERS nT” oe eee a= a a 


Albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati -Cleveland - Dallas. Denver- Detroit - Jacksonville- -Knoxville- Las Angeles - Meriden - Minneapolis - Newark - New 
Orleans: New York-Philadelphia- Phoenix- Pittsburgh-Rochester:San Francisco- Seattle-St. Louis-Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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You may need gears in quantities for the equip- 
ment you build. Foote Bros. can supply them. 


You may require a giant gear 20 feet in diam- 
eter. Of course you look to Foote Bros. 


It may be a standard speed reducer—worm or =, 
» helical—in any one of a hundred ratios—again =o 
the answer is Foote Bros. © 


Perhaps your problem is one of excessive speed Aa F: 
that only gears bordering on theoretical perfec- 
tion can solve. Then Foote Bros. “A-Q” Gears 
can be designed to fit your needs exactly. = 








Or a Foote Bros. Power Unit may bring youa 








new answer to power application or control. 





In fact, no matter what equipment you require 
to harness power to your needs, call Foote Bros. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard 5 Chicago 9, Illinois 


SPEED REDUCERS 


The complete line of Foote Bros. Speed Re- 
ducers includes a wide range of sizes, types 
and ratios to meet practically every indus- ia 
trial need. Foote Bros. reducers are the ac- 
cepted standard in many plants. Let our en- 
gineers furnish details on the type best suited 
to your needs. 





COMMERCIAL GEARS 


Making gears has been Foote 
Bros. business for nearly a 
century. Manufacturers have 
long recognized that the pro- 
duction skill—the complete 
plant facilities of Foote Bros. 
—offer a quick, simple solu- 
tion to any gear problem. 
Whether you require small 
gears on a production line 
basis or giants for a particu- 
lar job, call Foote Bros. 






















rCDTIE BROS 


Letter. Lower Traut COMM A2AON Through Caller Low 
lew 
Ltd. 
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These compact packages of power are 
finding many applications where posi- 
tive control from a remote point is nec- 
essary. They may be driven by a self- 
contained motor, flexible shaft or direct 
connection to power source. ane will 
operate at high speeds and fit 
a minimum space envelope. 
Foote Bros. engineers will 
gladly aid in designing Power 
Units to fit your needs. 















Two engineering ; ulletins, one on “\A-Q” gears, the other 
on Power Units, offer many suggestions on new d 
ments in 


copies, mail the coupon Ae aon 


| eee aera 



























POWER UNITS 





























"A-Q”’ (AIRCRAFT QUALITY) GEARS 


This advanced type of gearing is pro- 
duced for many applications, including 
Pratt and Whitney Aircraft Engines. 
These gears mark a new advance in de- 
sign and manufacture. They permit op- 
pieration at far higher speeds, save weight 
and permit quieter operation. Their 
compact design may aid your engineers 
in solving space problems. 











lication of you have not received 











Foote Bros. Gear and Machine Corporation 
Dept. G, 4545 S. Western Blvd., Chicago 9, IIL 


Gentlemen: Pleasg send me Bulletins on: 
O Power Units 0 Aircraft Quality Gears 





DMG KcKacddvadinetes aaa tacrcskcndaedadeaananedcEs ° 
PWM e eh adedn decuveatedsCeacdus cidhgtqnéacsiveds eee 
Fo CECE TT ELE LT OR ETERS ETT Ee PEE T EET eee 
CR Sectec 60. beds wenedvtacVagbcseackes GME iccccece 
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HOW A FERRIS WHEEL | 
helped make PIPER CUB the World’s Most Popular Plane 


FERRIS WHEEL used in 


making airplanes? 


and more efficient Piper pro- 
duction skills bring you a Cub 





Sounds strange . . . but when 
Piper first revolutionized air- 
plane manufacturing by setting up 
mass production methods, the ‘‘ferris 
wheel’’ was one of the factory’s exclu- 
sive developments. Similar in design 
and action to the regular circus wheel, 
this ingenious device speeded up wing 
and fuselage finishing, helped Piper 
turn out more planes than all other 
light plane manufacturers combined! 
Many such modern plane-making 
methods saw their first use in the 
Piper factory. Today, as always, new 


LOOK TO THE LEADER 
FOR GOOD SAFE PLANES YOU 


CAN AFFORD TO BUY AND FLY 


that costs less than any other 

airplane—only $732 down. It 
ins better gas mileage than the aver- 
age car. And it’s so easy to fly that 
most of today’s pilots won their wings 
in Piper Cubs! 

Take your place in the scene above, 
with the new Piper Cub Super Cruiser. 
New features give it beauty and util- 
ity not found in any other plane in its 
price class! See your dealer now for a 
free flight demonstration. Ask him 
about the flying course included with 
the purchase of every new Piper Cub. 





Copyright 1946 Piper Aircraft Corporation 


HERE ARE 3 FINE 
AVIATION BOOKS FOR oa! 


/ Piper Cub Brochure. Brand 
* new! Beautiful, full-color 

airplane illustrations, suitable 

for framing. Complete specifica 

tions of Piper Cubs. 

P “How to Fly’’ Book. Takes 

you on a typical flying les- 

son with 53 step-by-step photos 

and descriptions. 

3 “What Your Town Needs’’ 
* Book. Will help you plan an 

inexpensive landing area now. 


Get these books from your Piper 
Cub Dealer now. Or, if you pre- 
fer, send us 10c per book or 25¢ 
for all three. Use stamps or 
coins. Specify which books you 
desire. Write Dept. A96. 

PIPER AIRCRAFT CORPORATION 

LOCK HAVEN, PENNA., U.S.A. 

§n Canada: Cub Aircraft Lid., Hamilton 


diese eigenen 


a 
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The Leader Must Lead.... 
FLYING Does 


Take a look at the facts 


SEPTEMBER 
: 1946 


25¢ 


mage FLYING’S consistent record—first among 
pilots, first among dealers and distribu- 
tors, first in advertising, and first in cir- 
culation is unassailable proof of its lead- 
ership in the aviation consumer market. 





FLYING has never been equaled in any 
month by any consumer aviation maga- 
zine in volume of paid advertising. 





FLYING has never been surpassed nor 
approached by any consumer aviation 
publication in paid circulation. 


A recent survey shows FLYING an over- 
whelming first choice by aircraft dealers 
for advertising to the consumer market. 
(Survey upon request.) 


2 3 / 645 FLYING’S cost to advertisers is much 
=z ? lower per thousand than any other con- 
SSS 


MONTHLY PAID sumer aviation publication. 


CIRCULATION 


(ABC) FLYING has been and will continue to be 
the best buy in aviation for advertising to 


(As of December 31, 1945) 
the dealer and consumer market. 


These are the facts—ask your 
FLYING representative for 
the full story. 
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AVIATION 
CHECK 
LIST 


Pliaces where 
Norma-Hoffmann Bearings 
are providing instant 
response...safety...long 
service...low maintenance 


surface control push-and-pull rods 
engine control units 
control rods 

aileron hinges 

flap hinges 

rudder pedals 

bell cranks 

stabilizer hinges 
photographic apparatus 
links 

propeller drive shafts 
radial engines 
reduction gear 
instrument equipment 
radio apparatus 

rudder hinges 

radar equipment 

jet engines 


J 
Jf 
Jf 
J/ 
/ 
VJ 
J/ 
/ 
of 
\ / 
Vf 
V 
uf 
\ / 
as 
Vv 
/ 
J/ 


"AURMA-AIVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, 
San Francisco, Portland, Ore., Seattle, Phoenix 
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pestered as a Source of Wichess 


Many special and standard 
die sizes carried in stock. 


Write for literature 











WHITEHEAD STAMPING CO. 


1665 W. Lafayette Blvd., Detroit 16, Michigan 


ADDRESS? 
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Let us know so that we can keep copies of 
Aviation coming promftply. 
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FITZGERALD 


GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 40 YEARS 





Write for information 





FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


pe 


| GASKET S 


THE COMPLETE LIME TMAY COMPLETELY SATISFIES 














WHERE To Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SERVICES AND SUPPLIES 














BUILD YOUR OWN—ONE OR MANY 


















LOWEST COST CANTILEVER T-NESTED 


HANGAR S 


STEEL CONSTRUCTION WOOD CONSTRUCTION 


No. 18 Door 29-4 x 8-0 Depth 19-8 | No. 1W Door 28-4 x 8-0 Depth 19-4 
No. 2S 38-4 x 8-0 25-8 | No. 2W 37-4 x 8-0 27-4 
No. 3S 47-4 x 10-0 31-8 | No. 3W 46-4 x 10-0 31-4 


Blueprints $40 each Blueprints $20 each 
Any Hangar Designed to Order 


CANTILEVER HANGAR SYNDICATE, 211 Fulton Street, Peoria, Illinois 
(Prefabricated steel hangars available soon) 





SILVER 
SOLDERING 
WELDING 


L. B. ALLEN CO., INC. 





5753 BRYN MAWR AVE., CHICAGO 31, ILL. 



















Find what you are looking for? If this or other 
advertising 1 in this tssue does not supply the informa- 
tion wanted, of products or service, write 


- AVIATION - 330 W. 42 St., New York 18, N. Y. 





ROUND "CORNER RIVETER 


— For Aircraft Production — 
| TOPFLIGHT TOOL CO. 








YORK, PENNSYLVANIA 
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* AIRCRAFT MECHANICS 


COLORAPO SPRINGS, COLORADO... 
FS £ ¥ eee ae 














AVIATION’S MARKET PLACE 


CLASSIUFIED 


Used planes engines and parts for sale. Trade or wanted special 
services of distributors. Fixed base operators etc. 


(Sales and Service—Storage—Repairing—Charter—Aerial Tow- 


ing or Exhibitions—Special Instruction) 


Employment — Selling — Business Opportunities: Offered or 


Wanted. 


ADVERTISING 


Rates: Undisplayed. 10 cents a word, minimum $2.00 (Position 

wanted. !/2 the undisplayed rate: box number counts as 10 words.) 

Displayed $7.25 per inch. Contract rates on request. 

Address Aviation "Classified". 330 W. 42nd St., New York 18, 
N. Y¥. Phone MEdallion 3-0700—Ext 556 


NEW ADVERTISEMENTS received. by September 17th will appear in the October issue within space limitations 











POSITION VACANT 


AIRLINE MECHANICS: Overseas assignment 

Europe, Africa, Asia. Must have aircraft 
and engine license, experience on heavy air- 
craft, furnish resume experience and. present 
employment. P-990, Aviation, 330 W. 42nd St., 
New York 18, N. Y. 














POSITION WANTED 


PILOT AND Flight Engineer. Commercial 

license, with instrument rating, also aircraft 
and engine mechanics license. Desires position 
of flying for private concerns and executives. 
Age 39, married. PW-991, Aviation, 330 W 
42nd St., New York 18, N. Y. 











REBUILDING 


AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 








McDONNELL AIRCRAFT CORPORATION of 
St. Louis has positions available for Stress 
Analysts to work on advanced design piloted 
and pilotless aircraft of Transonic and Super- 
sonic speeds. 


Three years’ experience as Stress Analyst desirable. Write 


McDONNELL AIRCRAFT CORPORATION 
LAMBERT—ST. LOUIS MUNICIPAL AIRPORT 


Box 516, St. Louis (21) Missouri. 














BUSINESS OPPORTUNITY 


FOR SALE: First BT-13 Vultee sold for $900 

at Bush AAF Augusta, Ga. Excellent condi- 
tion. Total time 422 hrs. Engine and frame. 
Prop 220 hrs. Licensed for night and instru- 
ment till Aug. 1947. Painted all red. Invested 
$2700 will take $2200. F. W. Perry, 310 East 
45th Street, N. Y. C., Mu 4-1600. 


(Continued on opposite page) 








192 











THERMODYNAMICISTS 


For work on new 
aircraft development 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, L. I., N. Y. 


Additional 
Employment Advertising 
on Opposite Page 
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MILITARY RELEASE FOR SALE — REASONABLY PRICED 
Resceccen 5.00 
ou intial eee... $35.00 COLD ROLLED — 2D FINISH — SOFT TEMPER 
(Caged adjustable Plane) 
Rate of Climb (self Contained)... .$40.00 (except where noted ) 
Turn coll = mr Mga oan wokete pap I 4 
Sensitive i) Bee eer ere . tem Approx. Type and 
eoNg0% Discount on Above Items No. Quantity Gauge Size Description 
PR exinelhg seni ; 1 25 ,000#4 .008 (34 ga.) a2 x G2 302, 2B, 4 H 
Forel Fs ony Ee 2 -3,195f 1010 (31 ga.) 36x 114" 321, Ann. 
prone mag te ined ay steer eeeee ete 3 428# .010 i> x 1a 347 
Pane Was, Wakecer Vaive....... ae 4 3034 —-.010 30”x 54” 347 
Sperry Lge. Venturi .............. $10.00 5 9 , 2494 .014 (29 ga.) 3416” x833{” 302, D.S. 
OTHER INSTRUMENTS ON REQUEST. ; 7 a oe oe = 
ALL INSTRUMENTS ARE 100% OVER- 9 "7504 016 18” x 124" 347 
HAULED BY CAA APPROVED SHOP. 10 8004 ; * 
— INSTRUMENTS AT ANY (76 pes.) 016 18” x 124” 347 
11 1124 .016 36” x 96” 347 
ALLIED AIRCRAFT co. 12 290# .018 (26 ga.) Ja) x. Sa 347 
CLARENDON HILLS, ILLINOIS - 13 6304 018 18” x 124” 347 
14 1,600# .018 18” x 124” 347 
15 18, 1564 .020 (25 ga.) 36” x 120” 321 
; 16 2.1604 
RO T e A D (69 pes.) 022 40” x 120” 347 
A § 18 425# .025 36” x 96” 347 
COMPANY = 1,585# .025 24” x 60” 347 - 
Z 5, 100# .037 (20 ga. 36” x 96” 347, 4H 
Roosevelt Field, L. I. 24 1,000  .037 30" x 96" 301 
25 420# .050 (18 ga.) 24”x 60” 347 
EXPERIMENTAL WORK 27 _ Tue 10625 48” x 120” 347 
29 2,288 .078 (14 ga.) 29x 34’ 316 
MODIFICATIONS 30 1,300 .078 24" x 96" 316 
P 31 1,920# .093 (13 ga.) 24”"x 60’ 347 ern 
Specialists in Manufacturers of * 33 7,0307 .125(11ga.) 37” x 120” 302, HR, 
“iar Uda Aileen tate 33A  -50,505f  .156 36” x 120" 321 HR 
P 33B 4 ,365# .156 36”x 1llto114” 321HR 
Government Approved Station 115 33C 13,141¢ = .109 36” x 72 347 HR 
STAINLESS STEEL STRIPS & COIL STOCK 
: om 3 ,029# .010 (32 ga.) 2.1” Coils 302, 4H 
35 20 , 8327 .015 (28 ga.) 23-15/16” Coils 302, CR 4H 
36 22 ,502# .017 (27 ga.) 1” Coils 321, CR, 2D 
37 3,790# .049 (18 ga.) 2714” Coils 347, CR, med. soft 
38 500# .050 7” Coils 302, CR, soft 
39 1,282#  .050 2114" Coils 321, CR, soft 
40 303# .055 (17 ga.) 1-3/16” Coils 302, CR, 2B 
41 416# .055 1-1/16” Coils 302, CR, 2B 
42 5, 780# .060 (16 ga.) 23” Coils (2) 347, HR, P&A 
43 17, 160# . 062 3714” Coils 321, HR, H 
NEW oulenmuus 44 18,103¢ .060 8-13/16" Coils Type 347, CR 
' AUTHORITA- (29) boy vam Ein. 
TIVE H Temper 
45 2134 .120 (11 ga.) 27/64” Coils Type 410, soft to 4 
H, Ann. CR 
46 2,748# .1379 (10 ga.) 17” Coils Type 310, HR P&A 
47 11,806f  .140 24” Coils (6) Type 347, HR P&A 
48 3, 268# . 156 (9 ga.) 1434” Coils a 302, CR 4% H, 
49 3, 156# . 156 14%” Coils Fyre 302, CR, 4 H, 
50 2,875f  .187 2514" Coils Type 302, CR, 4 H, 
P&A 
AVIATION DICTIONARY STAINLESS STEEL ROUND BARS 
by CHARLES A. ZWENG 51 29 0004 1” Diameter Type 347, 10’ to 12’ 
Member, Institute of Aeronautical Sciences > lengths quenched 
Author of Radio & Instrument Flying, etc. — : . 
A new Encyclopedic AVIATION DICTIONARY machined _ straight- 
bristling with thousands of pertinent aviation ened, centerless 
words, and terms defined and explained; the d finish 
keenest working too! in your aviation library. . . , groun s ’ 
a necessary authority for the airman, instructor, 52 7 ,070# 1” Diameter Type 347, CR, mill 
executive and aviation student. Price only $6.00 % ] ths 
postpaid or C.0.D. eng 
METEOROLOGY "or AIRMEN (Zveng) A. ner 
vanced pilot aa sound instructor vatings. New WRITE—WIRE—PHONE 
AIRLINE TRANSPORT PILOT RATING (Zweng) 
"mama DULIEN STEEL PRODUCTS, INC. 
PAN AMERICAN 2280 Woolworth Building New York 7, N.Y. 
NAVIGATION SERVICE CORtlandt 7-4676 
Sept. Member of Association of Steel Distributors 
12021 Ventura Blvd. N. Hollywood, Cal. 
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AVIATION’S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 


CARBURETORS @ MAGNETOS @ GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS @ HYDRAULIC PUMPS @ INSTRUMENTS 


Sg STANDARD AIRCRAFT taco co. 


ROOSEVELT FIELD e MINEOLA, L. I., N. Y. 


GARDEN CITY 8753 





RUIN YT 








(Continued from opposite page) 
BOOKS FOR SALE 


AVIATION TECHNICAL Magazines, reports, 

books, etc., for sale by private collector. Wide 
variety, excellent condition, complete volumes. 
Specify items and prices. BFS-992, Aviation, 
330 W. 42nd St., New York 18, N. Y. 


FOR SALE 


NEW TIRES: Postwar—Goodyear available. 

Immediate delivery. We wholesale and carry 
large stocks. Propellers. Spark Plugs, Bat- 
teries. Tailwheel Assemblies, Windshields 
Pyraline, Dope, Fabric. Bob Trader, Aero Sup- 
ply, 929 Penn Ave., Pittsburgh, Pa. 




















FREE BULLETIN 





“SURPLUS PROPERTY’’—How-What-Where: 
A 32 page 5x8 indexed booklet giving com- 
plete information on the purchase of govern- 
ment surplus in all available classification. 
Write the Office of Information—War Assets 
Administration, Washington 25, D. C. 


AERODYNAMICISTS 


Experienced in design 
of 
high speed aircraft 


REPUBLIC AVIATION 
CORPORATION 


FARMINGDALE, L. I., N. Y. 











DIRECTOR 
OF 


PURCHASING 


PRE-WAR EXPERIENCE 
'N AIRCRAFT PURCHASING 
FINE OPPORTUNITY TO HEAD 
UP ALL PROCUREMENT FOR 
RAPIDLY GROWING COMPANY 


Write detailed qualifications 
with small picture to 


McDONNELL AIRCRAFT CORP. 


Box 516, St. Louis (21) Me. 


MANTZ-HEATH & HAPGOOD 


STILLWATER, OKLAHOMA 


Phone 1202 


AIRCRAFT PARTS, 


R-1820 


CAL ACCESSORIES. 


Inventory May Be Seen At 


Oklahoma City, Oklahoma, or Stillwater, Oklahoma 


Address All Inquiries to Exclusive Sales & Distributing Agents 


H. & E. DISTRIBUTING CO., INC. 


Phone 2-6210 
718 Commerce Exchange Bldg. 


COMPONENTS, 
FRAMES — PRATT & WHITNEY R-1830— R-2800 — WRIGHT 
ENGINES — GENERATORS — STARTERS — CARBURE- 
TORS — MAGNETOS — RADIO TRANSMITTERS & RECEIVERS 
(All Types) —FUSELAGES — WINGS EMPENNAGE— LANDING 
GEAR ASSEMBLIES & COMPONENTS — HYDRAULIC ASSEM- 
BLIES & COMPONENTS — INSTRUMENTS — MOTORS — ELECTRI- 


P. O. BOX 790 


ASSEMBLIES & AIR- 


Phone 2-0303 
Oklahoma City, Oklahoma 











amu PROFESSIONAL SERWCES amma 














PHY SICISTS 


For work on new 
aircraft development 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, L, I. N. Y. 








MATHEMATICIANS 


For work on new 
aircraft development 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, L. I., N. Y. 

















FOR SALE! 
ESTABLISHED 


RESORT AIRPORT 


pone 65 miles of Metropolitan Area 

Ft. Runways—Unobstructed Ap- 
reel a 

LARGE NEW HANGER 
Having Administration Office, Ample 
Lounge Room, fully equipped Shop 
and Dope Room, Modern Lavatories 

ARTESIAN WELL FLEET 
Light Planes—Advanced Trainer—In- 
strument Ship 

LIVING QUARTERS 
Excellent accommodations — Including 
meals—In an attractive setting 
RECREATION 

fo a accom Pag aie 9 8 
Skiing—Approved as a G.I. school for 
all Branches of Aviation. 

This is a going business as opera- 
tions_are in full swing. The opportuni- 
ties for future development are at its 
door. The taxes are low. 


For further information—address 


BO-989, Aviation 
330 W. 42 St., New York 18, N. Y. 





























KASS & COMPANY, INC. 


Established 1922 
Aviation Insurance 
Consultants 


60 John St., NYC e BO 9-4426-7 








LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


U. S. and Foreign Patents Secured. Trade- 
marks and See = ig Registered. Searches 
made to determine Patentability and Validity. 
ee, Trade-mark and Unfair Competition 
auses. 


Suite 452, 815—-15th St., N.W.. Washington 5, D. 5, D.C. 








LAWRENCE J. MARHOEFER 
Consulting Engineer 


431 MARKET STREET © CAMDEN. N. J 
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AVAILABLE NOW! THOUSANDS 


oF DIFFERENT ALL NEW 
STANDARD — 
AIRCRAFT. 
PARTS.... 


Px 


domestic and foreign fields, can 
save time and money by using this 
source of supply. The Commercial 
Surplus Sales Company carries many 
thousands of different all new AN 
standard aircraft parts in stock, 
available for immediate delivery. 
General classifications of materials 
are listed below, but there are many 
additional items of components and 
raw stocks that are included in the 
complete stock list. Write for your 
copy today! 


» BEARINGS . BOXES (JUNCTION) . BUSHINGS 
CABLE . CLAMPS . CANVAS . CIRCUIT BREAKERS 


COUPLINGS . COVERS (BOX) . CROSS . DUCT (HEATER) 


DUCT (DE-ICER) . ELBOWS . FASTENERS 
FITTINGS . FUSES . GAUGES . HINGES . 
JUMPERS . LAMPS . LIGHTS . NIPPLES . 
ELASTIC,PEM) . 
REDUCERS e 
RIVNUTS * 


RELAYS . 


RECEPTACLES ° SCREWS 


SHEET (RUBBER) e SOCKETS . SPACERS 


SWITCHES > SWIVELS e TEES . 


THERMOCOUPLES . THIMBLES . TURNBUCKLES 


ar 


WRITE ON YOUR COMPANY | 
LETTERHEAD FOR STOCK LIST. 
QUANTITY USERS ONLY! 


THE COMMERCIAL SURPLUS SALES CO. 


2401 FREDERICK AVE. + BALTIMORE 23, MD. 


AVIATION, September, 1946 


FERRULES 
HOSE (RUBBER) 

NUTS (BOOTS, 
PINS(COTTER) . PLUGS 


PUMPS 


RIVETS (EXPLOSIVE, PLAIN) 
SLEEVES 


STRAPS 


TERMINALS 


UNIONS 


Watch this space every month for 
feature offers in aircraft hardware, 
components and raw stocks. 
AIRCRAFT RADIO EQUIPMENT 
80—24-volt, 4-channel Receivers 


25—24-volt, 4-channel Transmitters 
160—24-volt Amplifiers (Interphone) 


ALSO—<Adapters, Antenna Leads, 
Loops and Reels, Armatures, Cables, 
Controls, Dynamotors, Filters, Gen- 
erators, Fuses, Insulators, Keys, 
Meters, Oscillators, Plugs, Recep- 
tacles, Resistors, Selector Units, 
Switches, Transformers. 


Write for information and prices 
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Now! A fact-packed 
working manual for the 
aircraft engine mechanic 





@ DESCRIBES every prac- 
tice in the overhaul and 
maintenance of modern 
aircraft engines and acces- 
sories 


@ SUPPLIES the training 
that will qualify the me- 
chanic for an _ Engine 
Mechanic’s Certificate 


e 757 pages of data 
e 541 illustrations 











Here’s a complete modern air- 
craft engine mechanic’s manual 
designed to supply you with a 
careful, diagrammed description 
of each mechanic’s practice—the authoritative facts that will aid 
you in maintaining and overhauling the engine, trouble-shooting, 
and finding shortcuts to difficult mechanical problems, in both 
field and shop work. It provides the data that will qualify you 
on the sub-divisions included in the C.A.A. mechanic’s exami- 


nation. 


Just published! 


The AVIATION MECHANIC'S 
ENGINE MANUAL 


WITH QUESTIONS AND ANSWERS 


By JOHN W. VALE, JR. 
Director of Technical Training for the Northrop Aeronautical 
Institute—Division of Northrop Aircraft, Inc. 


757 pages, 54 x 81/4, 541 figures, 24 tables, $5.00 


This book helps the aircraft mechanic apply the best modern practice in every ed 
job—it covers everything from the fundamentals of aircraft engines, through 
detailed description of each engine part, with careful diagrams demonstrating their 
installation, characteristics and use; engine installation; trouble analysis and 
correction; reconditioning; overhaul pointers; engine inspection and maintenance; 


aircraft engine instruments for the engine mechanic. 


The book also gives a complete breakdown and treatise in question and answer form 
for the mechanic who es to pass the Civil Aeronautics Administration examination. 


The book includes information on later type superchargers, recent developments on 
fuels, oils, and fuel and oiling systems, hundreds of valuable facts such as how to 
make up tube patterns, cut, fabricate and bend tubing to specifications, etc. 


The manual includes mechanics aids such as these: 


@ use of hand and precision tools 

@ reading micrometers, Vernier Calipers, dial indicators, etc. 
e the hydraulic method of removing a bushing 

@ two advanced methods-of grinding valves 

@ various ways of pulling stripped studs and bolts 

e@ methods used to check rod and crankshaft alignment 

e@ general modern procedures of engine overhaul 


See it 10 Days FREE—Mail Coupon 





McGRAW-HILL BOOK CO., 330 W. 42 St., N. Y. C. 18 
Send me Vale’s The Aviation Mechanic’s Engine Manual for 10 days examina- 
tion on approval. In 10 days I will send $5.00, plus few cents postage, or 


return book postpaid. (Postage paid on cash orders.) 


Position 





(For Canadian price, write Embassy Book Co., 12 Richmond St. E., Toronto, 1.) 








4 WAYS 10 
IMPROVE CONTROLS 


WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


@ CONVENIENCE of controls means much to the effi- 
ciency of your products. Group your controls where 
they're most convenient, and connect them with strong, 


sensitive, smooth, low deflection, Walker-Turner 


shafting. 


2) SAVE SPACE with Walker-Turner flexible shafting, 
which needs less space than gears or universal joint 
connections. Permits more compact arrangement ” 


components. 


SPEEDS ASSEMBLY. Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the job's done. No fuss 
over shaft alignment. No backlash adjust- 
ments. 


ee ie Hts 628 he ws 


SPEEDS SERVICING: By loosening only one 
nut, the flexible shaft can be disconnected, 
permitting removal of control elements, or 
free access to parts behind the ‘shaft, 


es eee a 


The correct Walker-Turner shafting 
improves controls in hundreds of elec- 
tronic, automotive, and machine ap- 
plications. Call on our engineering 
experience and special manufacturing 
facilities at no obligation to you. 


SEU eS te tee tenner ferent sronmnanatar ny genearsee 


iy, 
5, 
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FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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NEED MACHINING 4 
OF EXPERIMENTAL PARTS ¢ 










We have every modern facility for doing this class 
of work—together with the experience which comes 
from serving the automotive and air craft industries 
for 23 years. Write us concerning your require- 
ments. 


GOVRO-NELSON CO. 


1931 ANTOINETTE DETROIT 8, MICH. 

















Vor 
A New WITTEK Hose Clamp 
For Persoual Planes 





The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 
planes, commercial and personal. Wittek now 
offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 12” wide, fol- 
lows the basic FB design, incorporating lighter 
construction and economy —yet retaining the high 
Wittek standards for dependability, high grade 
materials and good workmanship. 

In addition to the FBP, FBSS and WWD, Wit- 
tek manufactures a complete line of Hose Clamps 
of various designs. There is a Wittek Hose Clamp 
to meet every aircraft application. Write for full 
particulars. 


TYPE WWD 
MANUFACTURING CO. 
4305-15 W. 24th Place, Chicago 23, Ill. 


HOSE 
CLAMPS 
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@ We have them every day, but we ask for 
them . . . precision parts have been our 
business for 44 years. 

IGW has the experience, the facilities, 
and the craftsmen to produce—in either 
experimental or production quantities— 
parts in which the highest degree of pre- 
cision performance is required. 


Our reputation is your guarantee of 


protection against costly time and money 


losses due to rejections and scrap. 








GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS + INDIANAPOLIS 7, IND. 
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ADVERTISERS IN THIS ISSUE 


For more information on any products or services advertised in this issue, 
indicate in coupon on page 119, the key number as listed before each advertiser. 
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1, Normally you fly without the harne 


comfortably, safely. In an emergency, the 
is attached...as shown...in a jiffy... 
q you are ready for any eventuality. 


_.. 4 Chute with 
the features you 
ays wanted 


HE Irvin Chair Chute is a new 
conception in parachute protec- 
for “om lanes... a chute that 
nbines comfort, convenience and 
uty with tested safety. Look at 
se unusual features and you'll 
lize why more and more plane 
hers are taking advantage of this 
y kind of protection. 


FORT— You don’t have to “wear’’ the 
Chair Chute...either in or out of your 

e. It fits snugly in the back of the chair 

— the same comfort as a stand- 
air. 


VENIENCE—The Irvin Chair Chute 
n’t take up storage space in your plane 
ngar...you don’t have to “remember” 
carry it about. 


UTY—The Irvin Chair Chute has the 

beauty as a standard chair... is up- 
ered to match the rest of the chair or 
cabin interior. 


—The Irvin Chair Chute is always 
behind you...in the back of your 
...ready for instant use. Merely attach 
hair chute harness should an emer- 

arise. 


Chair Chutes are immediately 
lable for all types of cabin planes 
large or alk Write today for 
particulars or specify Irvin Chair 
ites for the plane you own or plan 
uy. 
eel safer... be safer... with the new 

Irvin Chair Chute 


SEY 


ING AIR CHUTE CO., INC. 


570 JEFFERSON AVENUE 
BUFFALO 8, N.Y. 





ABOVE An Irvin Chair Chute assembly prior to installation. 
There is an Irvin Chair Chute for every type of cabin plane. 


LEFT Irvin Chair Chutes installed in an Ercoupe. These 
chutes fit snugly in the back of each chair . . . do not take 
up any extra space. 
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ROLLER BEARING CO. 


Detroit 4 Michigan 


\OST IMPORTAART 


A Bower Roller Bearing is one of the most delicately _ and fit exactly the concave spherical inner surface _ 
designed and accurately finished mechanisms ever _ of the flange against which they turn. This spherical _ 
developed in American industry. - contour still further improves alignment control and 

at the same time presents the maximum area that 


Only one of Bower's many design ‘features is. 
can possibly be exposed to counteract wear. 


* demonstrated here—the form of the larger end of 
the roll, where it operates against a flange. The first Spherical roll-end contour.and the corresponding 
effect of this design is its rigid control of the align- flange conformation make it possible for the buyer 
ment of rolls so they will revolve in perfect order. to install Bower Roller Bearings “for life,” which 

But more: These roll ends are generated to spheri- —_ means that they will never need “adjustment” during 
cal contour so they occupy a segment ofatruesphere _ the operating life of the bearing. This is important. 
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LIGHTEST OF ALL STRUCTURAL METALS 
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PIONEER MAGNESYNS 


Simplify 
Remote Indicating Problems 


That Pioneer* Magnesyne* provide: aces most ettabitniy 
form of remote indication is clearly shown by the fact that 
these small, lightweight units are s andard equipment on 
all major airlines. Ruggedly constructed, they can be 
mounted solidly to the engine thereby eliminating the need 
for shock mounting. 


Since they transmit their indications electrically ehsy avoid 
the use of complicated flexible lines, thus saving weight 
and space. Cold weather operational difficulties are also 
eliminated—installation is very simple, and quick changing 
of either transmitter or indicator is possible. Find out more 
about how these instruments can save weight and space 
in your designs. 

*REG. U.S. PAT. OFF. 


AVIATION CORPORATIO! 





“An Outstanding Success” 


Sikorsky R-5 helicopters, assigned by Army, 
successfully complete Los Angeles Air Mail 
pick-up tests by U.S. Post Office Department. 




















Major Lundquist’s 
P80-Lockheed Shoot- 
ing Star, winner of 
the world’s first 
closed course race 
for jet planes, six 30- 
mile laps in the 180- 
mile race. The P80 
is powered by a Gen- 
eral Electric I-40 
jet engine. 


“*Tex’’ Johnson’s Allison- 
powered P39-Bell Airacobra, 
winner of the reciprocating 
engine division, ten 30-mile 
laps in a 300-mile race. 


HE Annual Thompson Trophy Race, discon- 
leat during the war, was resumed September 
2, 1946 at Cleveland. How greatly airplane speeds 
have gone up in this seven-year span is graphically 
evidenced by the winning jet plane’s average speed 
of 515.853 miles—232.44 miles per hour faster 
than any previous Thompson Trophy Race record. 


The Thompson Trophy Race is known as the 
“Indianapolis of the Skies”. It serves as a proving 
ground for innovations that contribute to higher 
speeds, greater endurance, and better maneuver- 
ability of aircraft. 


SPEED RECORDS 
SHATTERED IN 1946 
THOMPSON TROPHY RACES 


Major G. E. Lundquist (left), winner of the jet plane division of the 
Thompson Trophy Race with an average speed of 515.853 miles per hour. 
Alvin Johnson (right), winner of the Thompson Trophy in the race’s re- 
ciprocating engine section, with an average speed of 373.908 miles per hour. 
(The pre-war record made by Roscoe Turner in 1938 was 283.41 M.P.H.) 


Back of the romance and drama of the Thompson 
Trophy Race, with its daring pilots banking ver- 
tically around pylons at speeds that approach that 
of sound, is the serious purpose of advancing Amer- 
ican aviation so that its citizens can travel faster, 
more safely in peacetime—be better armed should 
our country ever again be forced into war. 


Thompson 4, Products, Inc 


CLEVELAND e DETROIT ¢« LOS ANGELES 


Precision Parts for Automobiles and Airplanes. Manufacturers of 
the Famous Thompson Sodium-cooled Aerotype Valve and ‘‘anes, 
Blades and Assemblies for the latest type Jet Propulsion Engines 





